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Foreword

This soil survey contains much information useful in land-planning programs in the
survey area. Of prime importance are the predictions of soil behavior for selected land
uses. Also highlighted are limitations or hazards to land uses that are inherent in the
soil, improvements needed to overcome these limitations, and the impact that
selected land uses will have on the environment.

This soil survey has been prepared for many different users. Farmers, ranchers,
foresters, and agronomists can use it to determine the potential of the soil and the
management practices required for food and fiber production. Planners, community
officials, engineers, developers, builders, and home buyers can use it to plan land
use, select sites for construction, develop soil resources, or identify any special
practices that may be needed to insure proper performance. Conservationists,
teachers, students, and specialists in recreation, wildlife management, waste
disposal, and pollution control can use the soil survey to help them understand,
protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to bedrock.
They may be too unstable to be used as a foundation for buildings or roads. Very
clayey or wet soils are poorly suited to use as septic tank absorption fields. A high
water table makes a soil poorly suited to basements or underground installations.

These and many other soil properties that affect land use are described in this
soil survey. Broad areas of soils are shown on the general soil map; the location of
each kind of soil is shown on detailed soil maps. Each kind of soil in the survey
area is described, and much information is given about each soil for specific uses.
Additional information or assistance in using this publication can be obtained from the
local office of the Soil Conservation Service or the Cooperative Extension Service.

Amos |. Garrison, Jr.
State Conservationist
Soil Conservation Service
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Valley Area, Idaho, is in Adams and Valley Counties in the
west-central part of Idaho. The survey area is surrounded by
United States National Forest lands, except along the western
border. The North Fork of the Payette River flows through the
area from north to south and is the source of water for Payette
Lake and Cascade Reservair.

The survey area covers 300,650 acres, or 470 square
miles. Most of the area is in Valley County; about 160 acres is
in Adams County. The area consists of three high
mountain valleys. Grassland and cropland areas are on the
valley floors, and timbered areas are on the surrounding
mountains.

Long Valley is the largest of the three valleys. It is about 5 to
7 miles wide and 36 miles long and extends from the town of
McCall to about 6 miles south of Cascade. Round Valley and
High Valley are about 3 miles wide. Round Valley is
immediately south of Long Valley, and High Valley is in the
extreme southern part of the survey area.

The elevation ranges from about 4,400 feet in the southern
part of the survey area along the North Fork of the Payette
River to about 7,200 feet near Boulder Mountain, which is
east of McCall.

General nature of the area

Valley County was established in 1917. Cascade is the
county seat.

McCall, the largest village in the survey area, is at the
southern end of Payette Lake. In 1970, according to the census
of that year, the population of McCall was 1,758. McCall
provides summer and winter attractions for vacationers: water
sports on Payette Lake, vacation-home sites, and two ski
areas.

Cascade, which is the second largest village, is near the
southern end of Lake Cascade. In 1970, it had a population of
833.

Donnelly, which has a population of 114, and Lake Fork,
which has a population of 10, are between McCall and
Cascade in the heart of the farming area.

Before 1940, the farms in the survey area were family
operated. In recent years, the rural population has de-
creased, and the size of farms has increased considerably.
Some farms are now operated by absentee owners.

There are two school districts in the survey area. Cascade
and McCall each have a hospital, a library, beaches, public
parks, and translator stations for the relay of television
broadcasts. McCall has a weekly newspaper and a radio
station.

There are about 229 farms in the survey area. Of these, 61
percent are resident owned, and 39 percent are non-resident
owned. Farming operations are mainly raising livestock, but hay,
grain, potatoes, clover seed, and grass seed are grown on some
farms. At least half the farms have tracts of timber.

Climate

In summer, the valleys in the survey area are warm or hot. The
mountains are much cooler. In winter, the mountains are cold,
and the valleys are colder than the lower part of adjacent
mountain slopes because of cold air drainage. The mountains
get precipitation throughout the year, and a deep snowpack
accumulates in winter. Snowmelt in spring usually supplies more
water than is needed for agriculture in the survey area. In the
valleys, precipitation in summer falls as showers, and there are
thunderstorms. In winter, the valley floor is covered with snow for
long periods. Chinook winds, which are warm and dry, blow
downslope and commonly melt the snow.

Table 1 gives data on temperature and precipitation for the
survey area, as recorded at Cascade, Idaho, in the period 1951
to 1973. Table 2 shows probable dates of the first freeze in fall
and the last freeze in spring. Table 3 provides data on length of
the growing season.



In winter the average temperature is 23 degrees F, and the
average daily minimum temperature is 15 degrees. The
lowest temperature on record, which occurred at Cascade
on January 22, 1962, is -36 degrees. In summer the average
temperature is 61 degrees, and the average daily maximum
temperature is 78 degrees. The highest recorded
temperature, which occurred on July 20, 1960, is 100
degrees.

Growing degree days, shown in table 1, are equivalent to
"heat units." During the month, growing degree days
accumulate by the amount that the average temperature each
day exceeds a base temperature (40 degrees F). The normal
monthly accumulation is used to schedule single or
successive plantings of a crop between the last freeze in
spring and the first freeze in fall.

Of the total annual precipitation, 7 inches, or 32 percent,
usually falls in April through September, which includes the
growing season for most crops. In 2 years out of 10, the
rainfall in April through September is less than 6 inches.
The heaviest 1-day rainfall during the period of record was
2.73 inches at Cascade on December 22, 1964. There are
about 15 thunderstorms each year, 8 of which occur in
summer.

Average seasonal snowfall is 103 inches. The greatest
snow depth at any one time during the period of record
was 47 inches. On the average, 59 days have at least 1 inch of
snow on the ground, but the number of such days varies
greatly from year to year.

The average relative humidity in midafternoon is about 40
percent. Humidity is higher at night, and the average at
dawn is about 65 percent. The percentage of possible
sunshine is 85 in summer and 45 in winter. The prevailing
wind is from the southeast. Average windspeed is highest,
10 miles per hour, in March.

Transportation

Rail transportation in the Valley Area is provided by a
branch of the Union Pacific Railroad. This branch termi-
nates at McCall.

State Highway 55, which is a major route between southern
and northern Idaho, is the only highway in the survey area.
It passes through all the towns in the area. The only other
paved roads are a farm-to-market road, which is east of
Highway 55 between Donnelly and McCall, a road between
Cascade and Warm Lake, and part of the roads around
Payette Lake and Cascade Lake.

Daily bus service is available to northern and southern
Idaho. Several truck lines transport goods into the Valley
Area, mainly from Boise.

Lighted airports that are used mainly by private planes are
at Cascade and McCall. The only commercial air service is a
charter service out of the McCall airport. A small airstrip is
located at Donnelly.

Water supply

An abundant water supply is available for urban and rural
use. Payette Lake is the source of water for McCall, and
Lake Cascade is the source for Cascade. Donnelly draws its
water from a deep well.

Irrigation water is supplied by the many reservoirs and
streams in the area. Payette Lake and Little Payette Lake
have dams across their outlet and can store water in excess of
their natural capacity. Cascade Lake stores water for use by
several irrigation companies in Gem and Payette Counties,
Idaho, downstream along the Payette River.

Horsethief Reservoir was constructed by the Idaho Fish
and Game Department for fishing and recreation uses.

Vegetation

The vegetation on the valley floors consists of introduced
grasses and legumes that are used for hay and grazing
and lodgepole pine and native vegetation in interspersed
areas. In irrigated areas, the introduced plants include
bromes, timothy, tall fescue, clovers, and alfalfa. The native
plants in nonirrigated areas of well drained soils include
bluebunch wheatgrass, Idaho fescue, lupine, elk sedge,
arrowleaf balsamroot, and mountain big sagebrush.
Sedges, rushes, and willows make up the vegetation on
the wetter soils.

The vegetation in the mountainous areas is mainly trees.
Ponderosa pine and Douglas-fir grow on the south-facing
slopes, and pine reedgrass, ninebark, snowbrush ceanothus,
and elk sedge make up the understory. Grand fir, Douglas-fir,
and some ponderosa pine, western larch, spruce, and
subalpine fir grow on the north-facing slopes. The understory
on north-facing slopes varies with the density of the
canopy. It includes pine reedgrass, little princes pine,

western thimbleberry, heartleaf arnica, pachystima,
common beargrass, elk sedge, Woods rose, and
snowberry.

How this survey was made

Soil scientists made this survey to learn what kinds of soil
are in the survey area, where they are, and how they can be
used. The soil scientists went into the area knowing they
likely would locate many soils they already knew something
about and perhaps identify some they had never seen
before. They observed the steepness, length, and shape of
slopes; the size of streams and the general pattern of
drainage; the kinds of native plants or crops; the kinds of rock;
and many facts about the soils. They dug many holes to
expose soil profiles. A profile is the sequence of natural layers,
or horizons, in a soil; it extends from the surface down into
the parent material,



which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles with
others in counties nearby and in places more distant. Thus,
through correlation, they classified and named the soils
according to nationwide, uniform procedures.

After classifying and naming the soils, the soil scientists
drew the boundaries of the individual soils on aerial
photographs. These photographs show woodlands, buildings,

field borders, roads, and other details that help in drawing
boundaries accurately. The soil map at the back of this
publication was prepared from aerial photographs.

The areas shown on a soil map are called map units. Some
map units are made up of one kind of soil, others are made
up of two or more kinds of soil, and a few have little or
no soil material at all. Map units are described under
"General soil map for broad land use planning” and "Soil
maps for detailed planning."”

While a soil survey is in progress, samples of soils are taken
for laboratory measurements and for engineering tests.
The soils are field tested, and interpretations of their
characteristics may be modified during the course of the
survey. New interpretations are added to meet local
needs, mainly through field observation of different kinds of
soil in different uses wunder different levels of
management. Also, data are assembled from other
sources, such as test results, records, field experience, and
state and local specialists. For example, data on crop
yields under defined practices are assembled from farm
records and from field or plot experiments on the same kinds
of soil.

But only part of a soil survey is done when the soils have
been named, described, interpreted, and delineated on aerial
photographs and when the laboratory data and other data
have been assembled. The mass of detailed information
then needs to be organized so that it is usable to
farmers, rangeland and woodland managers, engineers,
planners, developers and builders, home buyers, and
others.

General soil map for broad land use
planning

The general soil map at the back of this publication shows
map units that have a distinct pattern of soils, relief, and
drainage. Each map unit is a unique natural landscape.
Typically, a map unit consists of one or more major soils and
some minor soils. It is named for the major soils. The soils
making up one unit can occur in other units but in a different
pattern.

The general soil map provides a broad perspective of the
soils and landscapes in the survey area. It provides a basis
for comparing the potential of large areas for general kinds of
land use. Areas that are, for the most part,

suited to certain kinds of farming or to other land uses can be
identified on the map. Likewise, areas of soils having
properties that are distinctly unfavorable for certain land uses
can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for planning
the management of a farm or field or for selecting a site for a
road or building or other structure. The kinds of soil in any
one map unit differ from place to place in slope, depth,
stoniness, drainage, or other characteristics that affect their
management.

The soils in the survey area vary widely in their potential for
major land uses. Table 4 shows the extent of the map units
shown on the general soil map and gives general ratings
of the potential of each, in relation to the other map units, for
major land uses. Soil properties that pose limitations to the
use are indicated. The ratings of soil potential are based on
the assumption that practices in common use in the
survey area are being used to overcome soil limitations.
These ratings reflect the ease of overcoming the soil limitations
and the probability of soil problems persisting after such
practices are used.

Each map unit is rated for farming, woodland, grazing land,
urban uses, and recreation uses. Woodland is land that
produces either native trees or introduced species. Grazing
land refers to rangeland and grazable woodland. Urban uses
include residential, commercial, and industrial
developments. Intensive recreation areas include
campsites, picnic areas, ballfields, and other areas that are
subject to heavy foot traffic. Extensive recreation areas
include those used for nature study and as wilderness.

Map unit descriptions

1. Melton-Jurvannah-Roseberry

Level to very gently sloping, very deep, poorly drained
soils that formed in alluvium and glacial outwash

This map unit is mainly on alluvial plains, in drainageways,
and on stream bottoms along the North Fork of the Payette
River and along Goldfork River. This map unit makes up
about 5 percent of the survey area. It consists of about
40 percent Melton loam, 20 percent Jurvannah sandy
loam, 15 percent Roseberry sandy loam, and 25 percent
minor soils.

Melton soils are loams in drainageways and on bottom
lands. They have cobbly, sandy, and gravelly alluvium, or
outwash, at a depth of about 32 inches.

Jurvannah soils are sandy loams that are underlain by
stratified sand and very gravelly sand. These soils are on
gravel bars and low stream terraces.

Roseberry soils are sandy loams on alluvial plains. These
soils are underlain by stratified medium and coarse textured
alluvium at a depth between 40 and 60 inches.



The minor soils in this map unit are the well drained Duston
soils, the somewhat excessively drained Kangas soils, and
the poorly drained Blackwell and Blackwell Variant soils.
Duston and Kangas soils are on low stream terraces.
Blackwell and Blackwell Variant soils are in low areas and
in drainageways throughout this map unit.

This unit has poor potential for use as farmland and
woodland and for urban uses and intensive recreation
uses because of the hazards of flooding and wetness. It has
fair potential for use as grazing land. It has good
potential for extensive recreation uses. This unit has
good to fair potential for the development of wildlife
habitat.

2.Roseberry-Donnel

Level to moderately sloping, very deep, poorly drained
and well drained soils that formed in alluvium and glacial
outwash

This map unit is on alluvial and glacial outwash plains,
stream bottoms, and terraces south of Lake Fork, sur-
rounding Donnelly, and north of Horsethief Reservoir.
This map unit makes up about 11 percent of the survey area. It
consists of about 50 percent Roseberry coarse sandy loam,
40 percent Donnel sandy loam, and 10 percent minor
soils.

Roseberry soils are poorly drained, coarse sandy loams
that are underlain by stratified coarse sand and fine
sandy loam. These soils are on stream bottoms, alluvial
plains, and outwash plains.

Donnel soils are well drained sandy loams that are
underlain by loamy sand. These soils are on alluvial fans
and terraces.

The minor soils in this map unit are the poorly drained
Blackwell, Cabarton, and Melton soils and the moderately
well drained Gestrin soils. Blackwell, Cabarton, and
Melton soils are in drainageways. Gestrin soils are on
alluvial fans and terraces.

This unit has poor potential for farming, urban uses, and
intensive recreation uses because of wetness. It has good
potential for use as grazing land and for extensive
recreation uses. It has fair potential for use as woodland;
however, most areas have been cleared and are used for other
purposes. The well drained soils in this unit have good
potential for most uses. This unit has good to fair potential
for the development of habitat for most kinds of wildlife.

3. Archabal-Gestrin

Level to strongly sloping, very deep, well drained and
moderately well drained soils that formed in alluvium and
glacial outwash

This map unit is on alluvial fans and terraces south of
McCall, in Round Valley, southeast and east of Cascade,
and in places along Cascade Lake. This map unit makes up
about 17 percent of the survey area. It consists of

about 70 percent Archabal loam, 20 percent Gestrin loam,
and 10 percent minor soils.

Archabal soils are well drained loams that are underlain by
loose sand and gravel. In the area between McCall and Lake
Fork, these soils have a cobbly substratum. Archabal soils are
on moderately dissected glacial-outwash or alluvial fans,
terraces, and plains.

Gestrin soils are moderately well drained loams that are
underlain by stratified sandy loam and loamy sand. In the
area between McCall and Lake Fork, these soils have a
cobbly substratum. Gestrin soils are on alluvial fans and
terraces.

The minor soils in this unit are the poorly drained Blackwell,
Cabarton, Melton, and Roseberry soils, the well drained
Donnel and Swede soils, and the somewhat excessively
drained Kangas soils. Blackwell, Cabarton, and Melton
soils are in drainageways. Roseberry soils are on low fans
and terraces. Donnel and Kangas soils are on fans and
terraces. Swede soils are on old, high terraces.

This unit has good potential for farming, for use as grazing
land, and for intensive and extensive recreation uses. It has
fair potential for urban uses because the Archabal soils
have moderate permeability and a moderate shrink-swell
potential. It has good potential for use as woodland, but most
areas have been cleared and are used for other purposes.
The potential for some uses decreases from good to fair as
the slope increases from nearly level to moderately steep. This
unit has good to fair potential for the development of
habitat for rangeland and openland wildlife.

4. Swede-Donnel-Nisula

Gently sloping to steep, very deep, well drained soils that
formed in alluvium and colluvium

This map unit is on terraces, alluvial fans, and colluvial
foot slopes along the edge of Long Valley. Some areas of this
unit are in High Valley. This map unit makes up about 6 percent
of the survey area. It consists of about 40 percent Swede silt
loam, 25 percent Donnel sandy loam, 25 percent Nisula
loam, and 10 percent minor soils.

Swede soils are silt loams that have a silty clay loam subsoil.
These soils are on old alluvial fans and colluvial toe slopes.

Donnel soils are sandy loams that are underlain by loamy
sand and sand alluvium. These soils are on alluvial fans and
terraces.

Nisula soils are loams that have a clay loam subsoil. They
are on alluvial fans and colluvial foot slopes.

The minor soils in this unit are the poorly drained Blackwell,
Cabarton, and Roseberry soils, the moderately well drained
Gestrin soils, the well drained Archabal and Bluebell soils, and
the somewhat excessively drained Shellrock soils. Blackwell
and Cabarton soils are in drainageways. Archabal, Gestrin,
and Roseberry soils



are on alluvial fans and terraces. Bluebell and Shellrock soils
formed in residuum on foothills.

This map unit has only fair potential for farming, urban uses,
and intensive recreation uses because of the steepness of
slopes, the moderately slow permeability, and the moderate
shrink-swell potential. It has good potential for use as
woodland and grazing land and for extensive recreation
uses. The potential for some uses decreases from fair to
poor as the slope increases from gently sloping to strongly
sloping. This unit has good to fair potential for the
development of wildlife habitat.

5. MccCall

Gently sloping to steep, very deep, somewhat excessively
drained soils that formed in glacial till

This map unit is on glacial moraines and outwash plains. The
areas are around the town of McCall and around Little
Payette Lake. This map unit makes up about 4 percent of
the survey area. It consists of about 75 percent McCall very
cobbly sandy loam and 25 percent minor soils.

McCall soils are very cobbly sandy foams that are underlain
by very cobbly coarse sand. These soils are on glacial
moraines and outwash fans.

The minor soils in this unit are the poorly drained Blackwell,
Melton, and Roseberry soils, the well drained Duston and
Naz soils, and the somewhat excessively drained Jugson,
Kangas, and Shellrock soils. Blackwell and Melton soils are in
drainageways. Duston, Kangas, and Roseberry soils are on
alluvial fans and terraces. Jugson, Naz, and Shellrock soils
formed in residuum on foothills.

This unit has poor potential for farming, urban uses, and
intensive recreation uses because of the steepness of slopes
and the large stones and boulders on the surface. It has
good potential for use as woodland and for extensive
recreation uses. It has only fair potential for use as grazing
land because the closed tree canopy restricts the growth
of understory vegetation. This unit has good potential for
the development of habitat for woodland wildlife.

6. McCall-Rock outcrop

Gently sloping to steep, very deep, somewhat excessively
drained soils that formed in glacial till; and Rock outcrop

This map unit is on foothills and mountains along the North
Fork of the Payette River, surrounding Payette Lake and
Upper Payette Lake, and in Lick Creek Canyon. This map
unit makes up about 6 percent of the survey area. It is about 20
percent McCall very cobbly sandy loam, 20 percent Rock
outcrop, and 60 percent minor soils.

McCall soils are very cobbly sandy foams that are underlain
by very cobbly sand and granite bedrock.

These soils formed in glacial till material that was deposited
in depressions on mountainsides.

Rock outcrop consists of areas of exposed granite. In areas
of Rock outcrop, the soil material and vegetation have been
removed by glaciation.

The minor soils in this map unit are the poorly drained
Melton and Roseberry soils, the well drained Donnel,
Naz, and Quartzburg Variant soils, and the somewhat
excessively drained Jugson soils. Melton soils are in
drainageways. Donnel and Roseberry soils are on river
bottoms. Jugson soils are on north-facing slopes and were not
affected by glaciation. Quartzburg Variant and Naz soils are on
mountain slopes, and they also were not affected by
glaciation.

This map unit has poor potential for farming, urban uses,
and intensive recreation uses because of the steep slopes,
restricted accessibility to the areas, and the presence of Rock
outcrop and stones on the surface. It has fair potential for use
as woodland and grazing land and for extensive recreation
uses because of the steep slopes, restricted accessibility
to the areas, and the many rock outcrops. This unit has
good potential for the development of habitat for woodland
wildlife.

7. Demast-Tica-Bluebell

Gently sloping to steep, shallow to deep, well drained soils
that formed in residuum and colluvium that derived from basalt

This map unit consists of small, scattered areas on foothills
and mountains. The areas are on Red Ridge east of Donnelly,
southeast of Donnelly, and in Ponderosa State Park north of
McCall. This map unit makes up about 4 percent of the survey
area. It consists of about 35 percent Demast loam, 20
percent Tica very cobbly loam, 20 percent Bluebell cobbly
loam, and 25 percent minor soils.

Demast soils are deep foams that have a cobbly loam
subsoil and substratum. Fractured basalt bedrock is at a depth
between 40 and 60 inches. These soils are on steep,
colluvial and residual side slopes on foothills and mountains.

Tica soils are shallow, very cobbly foams that have a very
cobbly clay subsoil. Fractured basalt bedrock is at a depth
between 10 and 20 inches. These soils are on ridgetops
on foothills and mountains.

Bluebell soils are moderately deep cobbly loams that have a
very gravelly clay loam subsoil. Fractured basalt bedrock is at
a depth between 20 and 40 inches. These soils are on side
slopes and on some ridgetops on foothills and mountains.

The minor soils in this unit are the poorly drained Cabarton
soils, the moderately well drained Sudduth Variant, the well
drained Swede and Nisula soils, and the somewhat
excessively drained Jugson, McCall, and Shellrock soails.
Cabarton soils are in drainageways. The Sudduth Variant and
Swede and Nisula soils are on high



terraces and colluvial foot slopes. McCall soils are on glacial
moraines. Jugson and Shellrock soils formed in granite and
are on foothills and mountains.

This unit has poor potential for farming, urban uses, and
intensive recreation uses because of the shallowness to
rock, the cobbly surface layer, and the steepness of
slopes. It has good potential for use as woodland and grazing
land and for extensive recreation uses. The shallow and
moderately deep soils in this unit have good potential for
use as rangeland and poor potential for use as
woodland. The deep soils in this unit have good
potential for use as woodland; they have poor potential
for use as rangeland because the closed canopy
decreases the understory vegetation. This unit has good
potential for the development of habitat for rangeland or
woodland wildlife.

8. Shellrock-Jugson

Gently sloping to steep, moderately deep and deep,
somewhat excessively drained soils that formed in re-
siduum that derived from granite

This map unit is on foothills and mountains along the east
side of Long Valley. It makes up about 15 percent of the
survey area. This map unit consists of about 50 percent
Shellrock loamy coarse sand, 25 percent Jugson coarse
sandy loam, and 25 percent minor soils.

Shellrock soils are deep loamy coarse sands on south-
facing slopes of foothills and mountains. Weathered granite
bedrock is at a depth between 40 and 60 inches.

Jugson soils are moderately deep coarse sandy loams that
have a substratum of loamy coarse sand. Weathered granite
bedrock is at a depth between 20 and 40 inches. These soils
are on north-facing slopes of foothills and mountains.

The minor soils in this unit are the poorly drained Roseberry
soils, the well drained Koppes soils, and the somewhat
excessively drained Pyle and Quartzburg soils. Also
included in this unit are areas of Rock outcrop.
Roseberry soils are in small mountain meadows. Pyle
soils are on the saddles and spur ridges of mountains. Koppes

soils are in swales and in convex positions on mountain
slopes. Quartzburg soils and Rock outcrop are on south-facing
convex slopes.

This unit has poor potential for farming, urban uses, and
intensive recreation uses because of the steep slopes. It has
good potential for use as woodland and grazing land and
for extensive recreation uses. This unit has good potential
for the development of habitat for woodland wildlife.

9. Bryan-Pyle-Quartzburg

Moderately steep and steep, moderately deep and very
deep, well drained and somewhat excessively drained
soils that formed in residuum and colluvium that derived
from granodiorite, quartz diorite, and granite

This map unit is on foothills and mountains surrounding
Round Valley and High Valley. Some areas are along the
west side of Cascade Lake. This map unit makes up about 19
percent of the survey area. It consists of about 45 percent
Bryan coarse sandy loam, 25 percent Pyle loamy coarse
sand, 15 percent Quartzburg loamy coarse sand, and 15
percent minor soils.

Bryan soils are very deep, well drained coarse sandy loams
that have a substratum of very gravelly loamy coarse sand.
Weathered granite bedrock is at a depth between 60 and 80
inches. These soils are on the north-facing slopes of
foothills and mountains.

Pyle soils are moderately deep, somewhat excessively
drained loamy coarse sands that have a substratum of
gravelly sand. Weathered granite bedrock is at a depth
between 20 and 40 inches. These soils are on south-
facing slopes, ridgetops, and spur ridges of foothills and
mountains.

Quartzburg soils are moderately deep, somewhat ex-
cessively drained loamy coarse sands that have a substratum
of very gravelly loamy coarse sand. Weathered granite
bedrock is at a depth between 20 and 30 inches. These
soils are on south-facing slopes and ridgetops of foothills and
mountains.

The minor soils in this map unit are the well drained Coski,
Koppes, Ligget, and Naz soils and the somewhat excessively
drained Jugson and Shellrock soils. Coski soils are on
convex slopes and benches on mountain slopes. Koppes and
Ligget soils are in swales and concave positions on mountain
slopes. Naz and Shellrock soils are on south-facing
slopes. Jugson soils are on north-facing slopes.

This unit has poor potential for farming, urban uses, and
intensive recreation uses because of the steep slopes and the
shallowness to rock. It has good potential for use as
woodland and for extensive recreation uses. It has only fair
potential for use as grazing land because in some areas the
dense tree canopy decreases the understory vegetation. This
unit has fair to poor potential for the development of wildlife
habitat.

10. Koppes-Pyle

Moderately steep and steep, moderately deep and very
deep, well drained and somewhat excessively drained
soils that formed in residuum that derived from granite
and granodiorite

This map unit is on foothills and mountains between Big
Creek and Clear Creek and in a small area north of Skunk
Creek. This map unit makes up about 6 percent of the survey
area. It consists of about 50 percent Koppes coarse sandy
loam, 25 percent Pyle loamy coarse sand, and 25 percent
minor soils.

Koppes soils are very deep, well drained coarse sandy
loams that have a gravelly loamy coarse sand substratum.
Weathered granite bedrock and colluvium are at a



depth between 60 and 70 inches. These soils are in swales
and concave positions on mountain slopes.

Pyle soils are moderately deep, somewhat excessively
drained loamy coarse sands that have a gravelly sand
substratum. Weathered granite bedrock is at a depth
between 20 and 40 inches. These soils are on ridgetops and
spur ridges of foothills and mountains.

The minor soils in this unit are the well drained Bryan and
Coski soils, the somewhat excessively drained Jugson and
Shellrock soils, and the excessively drained Toiyabe soils.
Coski soils are on convex slopes and benches on
mountain slopes. Bryan and Jugson soils are on north-
facing slopes. Shellrock and Toiyabe soils are on south-facing
slopes.

This unit has poor potential for farming, urban uses, and
intensive recreation uses because of the steep slopes and the
shallowness to rock. It has good potential for use as
woodland and grazing land and for extensive recreation uses.
This unit has fair potential for the development of wildlife
habitat.

11. Jugson-Pyle

Gently sloping to steep, moderately deep, somewhat ex-
cessively drained soils that formed in residuum that derived
from granite and granodiorite

This map unit is on foothills and mountains along the
boundary of the national forest in the eastern part of the
survey area. The areas of the unit extend from McCall to
Cascade. This map unit makes up about 7 percent of the
survey area. It consists of about 50 percent Jugson
coarse sandy loam, 35 percent Pyle loamy coarse sand, and
15 percent minor soils.

Jugson soils are coarse sandy loams that have a loamy
coarse sand substratum. Weathered granite bedrock is at a
depth between 20 and 40 inches. Jugson soils are on north-
facing slopes of foothills and mountains.

Pyle soils are loamy coarse sands that have a gravelly
sand substratum. Weathered granitic rock is at a depth
between 20 and 40 inches. These soils are on south-
facing slopes of foothills and mountains.

The minor soils in this map unit are the well drained Bryan,
Coski, and Koppes soils and the somewhat excessively
drained Quartzburg and Shellrock soils. The Coski and
Koppes soils are in swales and convex positions on mountain
slopes. Bryan soils are on north-facing slopes. Quartzburg
soils are on ridgetops and spur ridges on mountains.
Shellrock soils are on south-facing slopes.

This unit has poor potential for farming, urban uses, and
intensive recreation uses because of the steep slopes and the
shallowness to rock. It has good potential for use as

woodland and for extensive recreation uses. It has fair
potential for use as grazing land because the closed tree
canopy restricts the growth of understory vegetation. This
unit has good to fair potential for the development of habitat
for woodland wildlife.

Broad land use considerations

About 20 percent of the survey area is used for farming. The
farmland is on the valley floors and is mainly in map units 3
and 4. The main crops are oats, seed Irish potatoes, hay,
and pasture plants. The short growing season limits the
choice and productivity of crops. The soils in map units 3
and 4 have good potential for grasses and legumes. Areas
of strongly sloping soils are scattered throughout these units,
and cultivation in these areas is limited because of the
hazard of erosion.

About 20 percent of the survey area is used as grazing
land. Map units 2 and 3 have good potential for grasses;
map units 4, 7, 8, and 10 have good to fair potential; and
map units 1, 5, 6, 9, and 11 have fair potential. In map unit 2,
seasonal wetness is a limitation. The soils in map units 4, 7,
8, and 10 are on foothills and mountains, and the density of
the tree canopy varies. The understory vegetation in map unit 8
is sparse. The soils in map unit 1 are wet, are subject to
flooding, and have vegetation that has poor palatability. In map
units 5, 9, and 11, the soils are on mountains and have steep
slopes, and the tree canopy is dense. Map unit 6 is in very
rugged areas on mountains and has poor accessibility, steep
slopes, and numerous rock outcrops.

About 60 percent of the survey area is woodland. Map units
4,5, 8,9, 10, and 11 have good potential for woodland use.
Some of the soils in these units, however, are steep, so in
most areas special equipment is needed to harvest trees.
Map unit 7 has good to poor potential for woodland use
because the soils in this map unit vary in depth. Map unit 6
has fair potential because rock outcrops are numerous
and the topography is rugged.

Throughout the survey area, but especially in the towns of
McCall, Cascade, and Donnelly, the soils are used as
construction sites. Map units 3 and 4 have fair potential for this
use. The rest have poor potential because of wetness or
steep slopes. In general, level to gently sloping Archabal,
Donnel, and Duston soils have the best potential for use as
construction sites. These soils are in map units 2, 3, and 4. In
map units 1 and 2, wetness is a limitation. The soils in map
units 5 through 11 are steep; construction is limited by the
slope and by the stoniness and shallowness of the soils.

The potential of the soils for recreation uses ranges from
poor to good, depending on the intensity of the use. Map unit
3 has good potential for intensive recreation uses. Map unit
4 has fair potential for intensive recreation uses; the limitations
are the slope, the moderately slow permeability, and the
moderate shrink-swell potential. Map units 1 and 2 have poor
potential for intensive recreation uses because of wetness.
Map units 5 through 11 have poor potential for intensive
recreation uses because of steep slopes. The map units that
have poor potential for intensive recreation uses generally
include small areas of soils that are suitable. All the map units in
this survey area have good potential for exten-



sive recreation uses, except map unit 6, which has very
rugged topography.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the back
of this publication represent the kinds of soil in the survey
area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for food
and fiber production; in planning land use and developing
soil resources; and in enhancing, protecting, and
preserving the environment. More information for each
map unit, or soil, is given in the section "Use and
management of the soils."

Preceding the name of each map unit is the symbol that
identifies the soil on the detailed soil maps. Each soil
description includes general facts about the soil and a brief
description of the soil profile. In each description, the principal
hazards and limitations are indicated, and the management
concerns and practices needed are discussed.

This survey was mapped at two levels of detail. At the most
detailed level, the map units are narrowly defined, that is,
the soil boundaries were plotted and verified at closely spaced
intervals. At the less detailed level, the map units are broadly
defined; the soil boundaries were plotted and verified at
wider intervals. The broadly defined map units are indicated
by an asterisk in the soil map legend.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or soils for
which the unit is named.

Soils that have about the same profile make up a soil
series. Except for allowable differences in texture of the
surface™ layer or of the underlying substratum, all the soils of a
series have major horizons that are similar in composition,
thickness, and arrangement in the profile. A soil series
commonly is named for a town or geographic feature near the
place where a soil of that series was first observed and
mapped.

Soils of one series can differ in texture of the surface layer
or in the underlying substratum and in slope, erosion,
stoniness, salinity, wetness, or other characteristics that affect
their use. On the basis of such differences, a soil series is
divided into phases. The name of a soil phase commonly
indicates a feature that affects use or management. For
example, Archabal loam, 2 to 4 percent slopes, is one of
several phases within the Archabal series.

Some map units are made up of two or more dominant
kinds of soil, for example, a soil complex.

A soil complex consists of areas of two or more soils that
are so intricately mixed or so small in size that they cannot be
shown separately on the soil map. Each area includes some
of each of the two or more dominant

soils, and the pattern and proportion are somewhat similar
in all areas. Bryan-Pyle complex, 40 to 60 percent slopes,
is an example.

Most map units include small, scattered areas of soils other
than those that appear in the name of the map unit. Some of
these soils have properties that differ substantially from
those of the dominant soil or soils and thus could
significantly affect use and management of the map unit.
These soils are briefly described in each map unit
description. Some of the more unusual or strongly
contrasting soils that are included are identified by a special
symbol on the soil map.

Many survey areas include places that have little or no
soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineated on
the soil map and given descriptive names. Pits, gravel, is an
example. Some of these areas are too small to be
delineated and are identified by a special symbol on the
soil map.

The acreage and proportionate extent of each map unit are
given in table 5. Information on properties, limitations,
capabilities, and potentials for many soil uses is given for each
kind of soil in other tables. (See "Summary of tables."”) Many of
the terms used in describing soils are defined in the Glossary.

Soil descriptions

1-Archabal loam, 0 to 2 percent slopes. This is a very
deep, well drained, level to nearly level soil. This soil formed in
alluvium or glacial outwash. It is on alluvial fans and terraces
at an elevation of 4,800 to 5,000 feet. The average annual
precipitation is 23 inches, the average annual temperature is 42
degrees F., and the frost-free period is about 70 days.

Included in mapping are small areas of Gestrin loam and
Melton loam and areas of a soil that has a sandy loam surface
layer and soils that are gravelly throughout. Also included are
escarpment areas where the soils are similar to this Archabal
soil except that they have slopes that range to 40 percent.

Typically, the surface layer is dark grayish brown and brown,
strongly acid loam 14 inches thick. The upper part of the
subsoil is yellowish brown and brown, strongly acid loam 17
inches thick; and the lower part is yellowish brown, strongly
acid coarse sandy loam 21 inches thick. The substratum, to a
depth of 60 inches or more, is pale brown, strongly acid coarse
sand. In areas between Lake Fork and McCall, this
Archabal soil has cobbles and gravel in the substratum.

Permeability is moderate in the upper part of the subsoil and
rapid below a depth of 40 to 60 inches. The root zone
extends to a depth of 60 inches or more. The available
water capacity is high. Runoff is slow. The hazard of erosion is
slight, or there is no hazard.



This soil is used for oats, hay, and seed Irish potatoes; as
pasture, watershed, and wildlife habitat; and for urban
development and recreation uses. The natural plant
community on this soil is limited. In disturbed areas where
this soil does not have a grass cover, lodgepole pine and
ponderosa pine can be established naturally.

Pasture is the most important use of this soil. The short
growing season limits the choice and productivity of crops.
Land leveling, seeding, weed control, pasture and hayland
management, and irrigation management are needed. A
suitable crop rotation consists of hay or pasture that is
maintained as long as the stand is productive, 3 or 4 years of
oats or seed lIrish potatoes, and then seeding to adapted
grasses and legumes. To obtain an optimum yield, lime and
fertilizer should be applied on the basis of soil tests.

Border, furrow, and corrugation irrigation systems are
suitable. The length of the run in border irrigation is 1,600 to
2,600 feet, and in furrow and corrugation irrigation, it is 500 to
1,000 feet. The longest runs should only be used on slopes
of less than 0.5 percent.

This soil supports vegetation that is suitable as food for
grouse, snowshoe hare, squirrel, songbirds, weasel, hawk,
fox, coyote, skunk, bear, deer, and elk. In cultivated areas,
trees and shrubs could be planted to provide cover for wildlife.

This soil is limited for urban use by the moderate shrink-
swell potential of the upper part of the subsoil. This
limitation should be considered in the design of
foundations. Suitability as sites for roads and streets is limited
by the moderate frost action potential. This soil is wel4,uited
to recreation facilities.

Capability subclass IVc, irrigated and nonirrigated.

2-Archabal loam, 2 to 4 percent slopes. This is a very
deep, well drained, very gently sloping soil. This soil formed
in alluvium or glacial outwash. It is on alluvial fans and
terraces at an elevation of 4,800 to 5,000 feet. The average
annual precipitation is 23 inches, the average annual
temperature is 42 degrees F., and the frost-free period is
about 70 days.

Included in mapping are small areas of Gestrin loam and
Melton loam, areas of a soil that has a sandy loam surface
layer, and some soils that have gravel throughout the profile.
Also included are escarpment areas where the soils are
similar to this Archabal soil except that they have slopes
that range to 40 percent.

Typically, the surface layer is dark grayish brown and
brown, strongly acid loam 14 inches thick. The upper part of
the subsoil is yellowish brown and brown, strongly acid loam
17 inches thick, and the lower part is yellowish brown, strongly
acid coarse sandy loam 21 inches thick. The substratum, to a
depth of 60 inches or more, is pale brown, strongly acid coarse
sand. In areas between Lake Fork and MccCall, this
Archabal soil has cobbles and gravel in the substratum.

Permeability is moderate in the upper part of the subsoil and
rapid below a depth of 40 to 60 inches. The root zone
extends to a depth of 60 inches or more. The available water
capacity is high. Runoff is slow. The hazard of erosion is slight,
or there is no hazard.

This soil is used for oats, hay, and seed Irish potatoes; as
pasture, watershed, and wildlife habitat; and for urban
development and recreation uses. The natural plant
community on this soil is limited. In disturbed areas where
this soil does not have a grass cover, lodgepole pine and
ponderosa pine can be established naturally.

Pasture is the most important use of this soil. The short
growing season limits the choice and productivity of crops.
Land leveling, seeding, weed control, pasture and hayland
management, and irrigation management are needed. A
suitable crop rotation consists of hay or pasture that is
maintained as long as the stand is productive, 2 or 3 years of
oats or seed lIrish potatoes, and then seeding to adapted
grasses and legumes. To obtain an optimum vyield, lime and
fertilizer should be applied on the basis of soil tests.

Corrugation or furrow irrigation systems are suitable. The
length of the run should be 325 to 500 feet.

This soil supports vegetation that is suitable as food for
grouse, snowshoe hare, squirrel, songbirds, weasel, hawk, fox,
coyote, skunk, bear, deer, and elk. This soil provides good
grazing for big game animals. However, most areas of this soll
are cultivated, so it is necessary to plant trees and shrubs if
food and cover are to be developed for wildlife.

This soil is limited for urban uses by the moderate shrink-
swell potential of the upper part of the subsoil. This
limitation should be considered in the design of foundations.
Suitability as sites for roads and streets is limited by the
moderate frost action potential. This soil is well suited to
most recreation facilities. It is limited for playground use by the
steepness of the slopes.

Capability subclass Ve, irrigated, and IVc, nonirrigated.

3-Archabal loam, 4 to 12 percent slopes. This is a
very deep, well drained, gently sloping to moderately sloping
soil. This soil formed in alluvium or glacial outwash. It is
on alluvial fans and terraces on the valley floor (fig. 1). The
elevation is 4,800 to 5,000 feet. The average annual
precipitation is 23 inches, the average annual temperature
is 42 degrees F., and the frost-free period is about 70 days.

Included in mapping are small areas of Gestrin loam,
areas of a soil that has a sandy loam surface layer, and soils
that have gravel throughout the profile.

Typically, the surface layer is dark grayish brown and brown,
strongly acid loam 12 inches thick. The upper part of the
subsaoil is yellowish brown and brown, strongly acid loam 17
inches thick, and the lower part is yellowish brown, strongly
acid coarse sandy loam 21 inches thick. The substratum is
pale brown, strongly acid coarse sand to a depth of 60 inches
or more. In areas between Lake Fork and MccCall, this
Archabal soil has cobbles and gravel in the substratum.



Figure 1.-Abandoned farmstead in Archabal loam, 4 to 12 percent slopes. Cabarton silty clay loam is in the drainageways, and Swede silt
loam, 12 to 20 percent slopes, is in the foreground and in the cultivated areas in the background. Shellrock loamy coarse sand, 12 to 35
percent scopes, is in the woodland in the background.

Permeability is moderate in the upper part of the subsoil
and rapid below a depth of 40 to 60 inches. The root zone
extends to a depth of 60 inches or more. The available
water capacity is high. Runoff is medium, and the hazard of
erosion is slight or moderate.

This soil is used for oats, hay, and seed Irish potatoes. It
is also used as pasture, watershed, and wildlife habitat and
for urban development and recreation uses. The natural
plant community on this soil is limited. In disturbed
areas where this soil does not have a grass cover,
lodgepole pine and ponderosa pine can be established
naturally.

Pasture is the most important use of this soil because the
short growing season limits the choice and productivity of
crops. Seeding, weed control, pasture and hayland
management, and irrigation management are needed. A

suitable crop rotation consists of hay or pasture that is
maintained as long as the stand is productive, 1 or 2 years of
oats or seed Irish potatoes, and then seeding to adapted
grasses and legumes. To obtain an optimum yield, lime
and fertilizer should be applied on the basis of soil tests.

Corrugation, sprinkler, or furrow irrigation systems are
suitable. The length of the run should be less than 325
feet. Irrigation ditches require water-control structures.
Contour or cross-slope tillage can help to prevent erosion.

This soil supports vegetation that is suitable as food for
grouse, snowshoe hare, squirrel, songbirds, weasel, hawk,
fox, coyote, skunk, bear, deer, and elk. This soil provides
good grazing for big game animals. However, most areas of
this soil are cultivated, so it is necessary



to plant trees and shrubs if food and cover are to be
developed for wildlife.

This soil is limited for urban uses by the moderate shrink-
swell potential of the upper part of the subsoil. This
limitation should be considered in the design of foundations.
This soil is limited for use as sites for roads and streets by the
steepness of the slopes and the frost action potential. It is
limited for most recreation facilities, except paths and trails, by
the steepness of the slopes.

Capability subclass IVe, irrigated and nonirrigated.

4-Archabal loam, 12 to 20 percent slopes. This is a very
deep, well drained, strongly sloping soil (fig. 2). This soil
formed in alluvium or glacial outwash. It is on dissected
terraces and alluvial fans at an elevation of 4,800 to 5,000
feet. The average annual precipitation is 23 inches, the
average annual temperature is 42 degrees F., and the
frost-free period is about 70 days.

Included in mapping are small areas of a soil that has a
sandy loam surface layer. Also included are escarpment
areas where the soils are similar to this Archabal

b

Figure 2.-Profile of Archabal loam, 12 to 20 percent slopes, in an
area of grass vegetation. The grayish brown surface layer has a
clear irregular boundary. The loam subsoil is at a depth between 3
and 8 decimeters. The substratum is coarse sand and extends to a
depth of 12 decimeters or more.

soil except that they have slopes that range to 40 percent.

Typically, the surface layer is dark grayish brown and brown,
strongly acid loam 10 inches thick. The upper part of the
subsoil is yellowish brown and brown, strongly acid loam 17
inches thick; and the lower part is yellowish brown, strongly
acid coarse sandy loam 21 inches thick. The substratum is
pale brown, strongly acid coarse sand to a depth of 60 inches
or more. In areas between Lake Fork and McCall, this soil has
cobbles and gravel in the substratum.

Permeability is moderate in the upper part of the subsoil and
rapid below a depth of 40 to 60 inches. The root zone
extends to a depth of 60 inches or more. The available
water capacity is high. Runoff is medium, and the hazard of
erosion is moderate.

This soil is used for hay; as pasture, watershed, and wildlife
habitat; and for urban development and recreation uses. The
natural plant community on this soil is limited. In disturbed
areas where there is no grass cover, lodgepole pine and
ponderosa pine can be established naturally.

Pasture is the most important use of this soil because the
short growing season limits the choice and productivity of
crops. Seeding, weed control, pasture and hayland
management, and irrigation management are needed. A
suitable crop rotation consists of hay or pasture that is
maintained as long as the stand is productive, 1 or 2 years of
oats, and seeding to adapted grasses and legumes. To obtain
an optimum yield, lime and fertilizer should be applied on
the basis of soils tests. Because this soil is strongly sloping, a
vegetative cover should be maintained on the surface to
prevent erosion.

A sprinkler system of irrigation is suitable. Contour or cross-
slope tillage can help to prevent erosion. Irrigation ditches
require water-control structures.

This soil supports vegetation that is suitable as food for
grouse, snowshoe hare, squirrel, songbirds, hawk, fox,
coyote, skunk, weasel, bear, deer, and elk. The soil provides
good grazing for big game animals. However, most areas of this
soil are cultivated, so it is necessary to plant trees and
shrubs if food and cover are to be developed for wildlife.

This soil is limited for urban uses by the steepness of slopes
and the moderate shrink-swell potential of the upper part
of the subsoil. These limitations should be considered in
the design of foundations. Suitability of the soil as sites for
roads, streets, and recreation facilities is limited by the
steepness of slopes.

Capability subclass Vle, irrigated and nonirrigated.

5-Blackwell clay loam. This is a very deep, poorly
drained, level and nearly level soil. This soil formed in
stratified, mixed alluvium. It is on low terraces and
stream bottoms at an elevation of 4,800 to 5,100 feet. The
slope is 0 to 2 percent. The average annual precipi-



tation is 23 inches, the average annual temperature is 41
degrees F., and the frost-free period is about 70 days.

Included in mapping are small areas of Blackwell mucky silt
loam, Melton loam, and Cabarton silty clay loam. Also
included are escarpment areas where the soils are similar
to this Blackwell soil except that they have slopes that
range to 20 percent.

Typically, the upper part of the surface layer is dark gray,
medium acid silt loam about 1 inch thick; the middle part is
dark grayish brown and very dark gray, medium acid clay
loam 10 inches thick; and the lower part is dark gray, slightly
acid sandy clay loam 8 inches thick. The underlying material,
to a depth of 27 inches, is gray, slightly acid sandy clay
loam. Below that, to a depth of 60 inches or more, it is
light brownish gray, slightly acid, stratified loamy coarse
sand and sandy clay loam.

Permeability is moderately slow. The root zone extends to a
depth of 60 inches or more. The available water capacity is
moderate. Runoff is slow. The hazard of erosion is slight,
or there is no hazard. The water table is at a depth
between 3 and 30 inches from early in spring to
midsummer.

This soil is used as rangeland, watershed, and wildlife
habitat and for recreation uses. The native plant community
consists of sedges, redtop, tufted hairgrass, and willows.
Proper grazing and using a planned grazing system are
needed to maintain an adequate plant cover and plant vigor
and to improve grazing efficiency and wildlife habitat.

Summer grazing is the most important use of this soil.
Drainage of this soil is possible but difficult because of the
low position of the soil on the landscape. Using
shallow ditches to remove excess surface water can help
to improve plant growth. If drained, this soil can be cultivated
and seeded to adapted grasses and legumes.

This soil supports vegetation that is suitable as food and
cover for fisher, mink, hawk, skunk, muskrat, and beaver
and for ducks, geese, and other waterfowl. Leaving some
areas unharvested and growing seed crops as food and cover
can help to increase the wildlife population. Other wildlife in
this area include grouse, snowshoe hare, squirrel, weasel, and
songbirds.

This soil is limited for urban use and for dams, roads, and
recreation facilities by the hazards of wetness and flooding.

Capability subclass Vw, irrigated and nonirrigated.

6-Blackwell mucky silt loam. This is a very deep, poorly
drained, level and nearly level soil. This soil formed in
stratified, mixed alluvium in areas of marsh. It is on stream
bottoms at an elevation of 4,800 to 5,000 feet. The slope is 0
to 2 percent. The average annual precipitation is 23 inches,
the average annual temperature is 41 degrees F., and the
frost-free period is about 70 days.

Included in mapping are small areas of Blackwell clay loam,
Melton loam, and Cabarton silty clay loam.

Typically, the upper part of the surface layer is dark gray,
medium acid, mucky silt loam 19 inches thick; and the lower
part is gray, medium acid sandy loam 8 inches thick. The
underlying material is light brownish gray, slightly acid,
stratified loamy coarse sand and sandy clay loam to a depth
of 60 inches or more.

Permeability is moderately slow. The root zone extends to a
depth of 60 inches or more. The available water capacity is
moderate. Runoff is slow; the hazard of erosion is slight, or
there is no hazard. The water table is at a depth between 3
and 30 inches from early in spring to midsummer.

This soil is used as rangeland, watershed, and wildlife
habitat and for recreation uses. The natural plant community
consists of sedges, redtop, tufted hairgrass, and willows.
Proper grazing and a planned grazing system are needed to
maintain an adequate plant cover and plant vigor, to
improve grazing efficiency, and to improve wildlife habitat.

Summer grazing is the most important use of this soil.
Drainage of this soil is not practical because of its low position
on the landscape. Using shallow ditches to remove excess
surface water can help to improve plant growth.

This soil supports vegetation that is suitable as food for
fisher, mink, muskrat, hawk, skunk, and beaver and for ducks,
geese, and other waterfowl. Grazing should be avoided in
some areas to provide cover for wildlife and to help increase
the wildlife population. Other wildlife in this area include
grouse, snowshoe hare, squirrel, weasel, and songbirds.

This soil is limited for urban uses and for dams, roads,
and recreation facilities by the hazards of wetness and flooding.

Capability subclass Vw, irrigated and nonirrigated.

7-Blackwell Variant silt loam. This is a very deep, poorly
drained, level to very gently sloping soil. This soil formed in
mixed alluvium. It is on stream bottoms at an elevation of
4,800 to 5,100 feet. The slope is 0 to 3 percent. The
average annual precipitation is 23 inches, the average annual
temperature is 41 degrees F., and the frost-free period is about
70 days.

Included in mapping are small areas of Melton loam,
Blackwell clay loam, and a soil that has a surface layer of peat
and muck 14 inches thick and is underlain by sand and
loamy sand.

The Blackwell Variant soil typically has a 1-inch thick
organic layer that overlies the surface layer. The surface layer
is dark gray and grayish brown, medium acid silt loam 4 inches
thick. The surface layer is underlain by a buried surface layer of
an older soil that is dark gray, slightly acid silt loam 3 inches
thick. The underlying material is light brownish gray,
slightly acid silt loam 7



inches thick over light gray, slightly acid coarse sand, it
extends to a depth of 60 inches or more.

Permeability is moderate to a depth of 10 to 14 inches
and very rapid below that depth. The root zone extends to a
depth of 60 inches or more. The available water capacity
is low. Runoff is very slow. The hazard of erosion is slight, or
there is no hazard. The water table is at a depth between 12
and 24 inches from midspring to midsummer.

This soil is used as rangeland and watershed and for
wildlife habitat and recreation uses. The native plant
community consists of sedges, redtop, tufted hairgrass, and
willows. Proper grazing and a planned grazing system are
needed to maintain an adequate plant cover and plant vigor,
to improve grazing efficiency, and to improve wildlife
habitat.

Summer grazing is the most important use of this soil.
Drainage of this soil generally is not practical because of its
low position on the landscape. Using shallow ditches to
remove excess surface water can help to improve plant
growth.

This soil supports vegetation that is suitable as food for
fisher, mink, muskrat, beaver, hawk, and skunk and for ducks,
geese, and other waterfowl. Grazing should be avoided in
some areas to help improve the cover for wildlife and to
help increase the wildlife population. Other wildlife in the
area include grouse, snowshoe hare, weasel, squirrel, and
songbirds.

This soil is limited for urban uses and for dams, roads, and
recreation facilities by the hazards of wetness and flooding.

Capability subclass Vw, irrigated and nonirrigated.

8-Bluebell cobbly loam, 5 to 35 percent slopes.
This is a moderately deep, well drained, gently sloping to
steep soil. This soil formed in residuum of basalt. It is on
foothills and mountains at an elevation of 5,500 to 6,000 feet.
The average annual precipitation is 26 inches, the average
annual temperature is 41 degrees F., and the frost-free period
is about 70 days.

Included in mapping are small areas of Demast loam and
Tica very cobbly loam.

Typically, the upper part of the surface layer is 13 inches
thick; it is dark grayish brown, neutral cobbly loam. The lower
part, which is 5 inches thick, is brown, slightly acid cobbly
loam. The subsoil is brown, slightly acid, very gravelly clay loam
7 inches thick. Fractured basalt is at a depth of 25 inches.

Permeability is moderately slow. The root zone extends to a
depth of 20 to 40 inches. The available water capacity is very
low. Runoff is medium to rapid, and the hazard of erosion is
moderate to severe.

This soil is used as woodland and watershed and for wildlife
habitat and recreation. The stand of timber and the
understory plants on this soil need to be maintained.

This soil has good potential for use as grazable woodland.
The principal native forage plants in the understory

include bluebunch wheatgrass, ldaho fescue, elk sedge,
arrowleaf balsamroot, mountain big sagebrush, and
common snowberry.

If this soil is used for grazing livestock, management is
needed to maintain tree regeneration and to maintain or
improve forage plant vigor. An adequate amount of litter should
be left on the surface to protect the soil. This soil is not
suited to cultivation because the surface layer is cobbly.

This soil is poorly suited to the production of ponderosa
pine. It can produce about 3,400 cubic feet per acre (0.6 inch
or more in diameter) of pine at 50 years of age, or 43,000
board feet per acre (Scribner rule) of merchantable timber,
11.6 inches or more in diameter, from an unmanaged stand
at 200 years of age, based on the mean annual increment
(4).

Timber production is restricted by the moderate depth and
the very low available water capacity of this soil. Harvesting is
restricted by the hazard of erosion, cobbles in the surface
layer, and the moderate depth. In harvesting trees,
conventional methods that make use of rubber-tired
skidders and crawlers can be used. Road construction
requires the excavation of bedrock because of the moderate
depth of this soil. Reforestation and site preparation should be
planned carefully so that soil loss is minimized and seedling
mortality is reduced during the hot, dry summer.

This soil supports vegetation that is suitable as food for
grouse, songbirds, hawk, coyote, squirrel, deer, bear, and elk.
It provides good forage for big game but not good cover.

This soil is limited for urban use, roads, and recreation
facilities by the moderate depth to bedrock, cobblestones, and
slope.

Capability subclass Vle, nonirrigated.

9-Bryan-Ligget complex, 20 to 40 percent slopes.
This complex consists of moderately steep and steep soils that
are on north-facing slopes on mountains in the southern part
of the survey area. These soils are at an elevation of 5,000 to
6,500 feet. Bryan coarse sandy loam makes up about 50
percent of this complex, and Ligget sandy loam makes up
about 40 percent. The remaining 10 percent of this
complex is Pyle loamy coarse sand, Naz sandy loam, a
soil that is similar to Quartzburg soils but is very deep,
and a soil that is coarse sandy loam throughout the
profile and has a subsoil.

The Bryan soil is a very deep, well drained soil on convex
slopes. It formed in residuum of granodiorite and quartz
diorite. The average annual precipitation is 30 inches,
the average annual temperature is 39 degrees F., and the
frost-free period is about 60 days.

The Bryan soil typically has a 3-inch thick organic layer that
overlies the surface layer. The surface layer is grayish brown,
slightly acid coarse sandy loam 10 inches thick. The
underlying material is light gray, slightly acid



loamy coarse sand and gravelly loamy coarse sand 24 inches
thick over white, medium acid, very gravelly loamy coarse
sand; it extends to a depth of 60 inches or more.

The Bryan soil has very rapid permeability. The root zone
extends to a depth of 60 inches or more. The available water
capacity is low. Runoff is medium to rapid, and the hazard
of erosion is moderate to severe.

The Ligget soil is a very deep, well drained soil on concave
slopes. It formed in residuum of quartz diorite. The average
annual precipitation is 30 inches, the average annual
temperature is 39 degrees F., and the frost-free period is
about 60 days.

The Ligget soil typically has a 1-inch thick organic layer that
overlies the surface layer. The surface layer is brown,
medium acid sandy loam 8 inches thick. The upper part
of the subsoil is pale brown, medium acid sandy loam 16
inches thick, and the lower part is light brown and very pale
brown, medium acid coarse sandy loam 24 inches thick.
Decomposing quartz diorite is at a depth of 48 inches.

The Ligget soil has moderately rapid permeability. The root
zone extends to a depth between 40 and 60 inches. The
available water capacity is moderate. Runoff is medium or
rapid, and the hazard of erosion is moderate or severe.

This complex is used as woodland and watershed and for
recreation and wildlife habitat. The stand of timber and the
understory plants on this soil need to be maintained for
these uses.

The Bryan soil is suited to the production of grand fir,
Douglas-fir, and ponderosa pine. It can produce about 11,500
cubic feet per acre (0.6 inch or more in diameter) of timber at
110 years of age, or 41,000 board feet per acre (Scribner rule)
of merchantable timber, 12.6 inches or more in diameter, from
an unmanaged stand at 140 years of age, based on the mean
annual increment (5). Grand fir is the dominant species on this
soil; however, this species was stunted about 40 years ago,
and thus productivity has been reduced.

Timber production is restricted by the steepness of slopes
and the hazard of erosion. In harvesting trees,
conventional methods that make use of rubber-tired skidders
and crawlers can be used. Roads, skid trails, and landings
should be planned carefully to minimize soil loss.
Reforestation after harvest must be managed carefully so
that plant competition from undesirable understory plants is
minimized.

The Ligget soil is suited to the production of grand fir,
Douglas-fir, ponderosa pine, and western larch. It can
produce about 11,150 cubic feet per acre (0.6 inch or
more in diameter) of timber at 110 years of age, or
41,000 board feet per acre (Scribner rule) of merchantable
timber, 12.6 inches or more in diameter, from an
unmanaged stand at 140 years of age, based on the
mean annual increment.

Timber production is restricted by the shallowness to rock
and the steepness of slopes. In harvesting trees,
conventional methods that make use of rubber-tired skidders
and crawlers can be used; however, these methods are
restricted during rainy periods in spring. When this soil is wet,
equipment has poor traction and ruts form in the roads.
Roads, landings, and skid trails should be planned
carefully to minimize soil loss. Reforestation after harvest
must be managed -carefully so the competition from
undesirable understory plants is minimized.

The very sparse native understory vegetation on these soils
is not suitable for grazing if the overstory stand of trees is fully
stocked. If the tree canopy is opened by logging, fire, or
other disturbance, the potential for grazing and the understory
vegetation improve, and the grazing potential remains for 10
to 20 years. Grazing should be managed to insure tree
regeneration and to protect the soil by leaving an adequate
amount of litter on the surface.

The principal native understory plants in areas where the
canopy is more open are elk sedge, pine reedgrass, common
snowberry, mountain blueberry, and mallow ninebark. Total
annual air-dry herbage production ranges from about
1,000 pounds per acre in areas where the canopy is more
open to 175 pounds per acre in areas where the stand is fully
stocked.

Roads, skid trails, landings, and other areas where the
soil has been disturbed should be seeded to adapted
plant species to reduce erosion. Seeding in these areas
should take place in the fall following the soil disturb-
ance so that competition from weeds and brush is minimized.
By reducing brush competition, seeding can also promote
natural tree regeneration. Some adapted plant species that
can be used in seeding are orchardgrass, timothy, tall
fescue, and white dutch clover.

These soils support vegetation that is suitable as cover and
food for grouse, squirrel, snowshoe hare, songbirds, weasel,
hawk, coyote, bear, deer, and elk. If these soils are used for
wildlife habitat, planting seed crops as food for wildlife can
improve the habitat.

These soils are limited for urban use and as sites for
recreation facilities by the steepness of slopes.

Capability subclass Vle, nonirrigated.

10-Bryan-Ligget complex, 40 to 60 percent slopes.
This complex consists of steep soils that are on north-facing
slopes on mountains in the southern part of the survey area.
These soils are at an elevation of 5,000 to 6,500 feet. Bryan
coarse sandy loam makes up about 60 percent of this complex,
Ligget sandy loam makes up 30 percent. The remaining 10
percent of the complex consists of Pyle loamy coarse
sand, Naz sandy loam, Quartzburg loamy coarse sand, and
a soil that is similar to Quartzburg soils but is very deep.

The Bryan soil is a very deep, well drained soil on convex
slopes. It formed in residuum of granodiorite and quartz
diorite. The average annual precipitation is 30



inches, the average annual temperature is 39 degrees F., and
the frost-free period is about 60 days.

The Bryan soil typically has a 3-inch thick organic layer that
overlies the surface layer. The surface layer is grayish
brown, slightly acid coarse sandy loam 10 inches thick.
The underlying material is light gray, slightly acid loamy
coarse sand and gravelly loamy coarse sand 24 inches thick
over white, medium acid, very gravelly loamy coarse
sand; it extends to a depth of 60 inches or more.

The Bryan soil has very rapid permeability. The root zone
extends to a depth of 60 inches or more. The available water
capacity is low. Runoff is very rapid, and the hazard of erosion
is severe or very severe.

The Ligget soil is a very deep, well drained soil on concave
slopes. It formed in residuum of quartz diorite. The average
annual precipitation is 30 inches, the average annual
temperature is 39 degrees F., and the frost-free period is
about 60 days.

The Ligget soil typically has a 1-inch thick organic layer that
overlies the surface layer. The surface layer is brown,
medium acid sandy loam 8 inches thick. The upper part
of the subsoil is pale brown, medium acid sandy loam 16
inches thick, and the lower part is light brown and very pale
brown, medium acid coarse sandy loam 24 inches thick.
Decomposing quartz diorite is at a depth of 48 inches.

The Ligget soil has moderately rapid permeability. The root
zone extends to a depth of 40 to 60 inches. The
available water capacity is moderate. Runoff is very rapid,
and the hazard of erosion is severe or very severe.

This complex is used as woodland and watershed and for
recreation and wildlife habitat. The stand of timber and
the understory plants on these soils need to be
maintained for these uses.

The Bryan soil is suited to the production of grand fir,
Douglas-fir, and ponderosa pine. It can produce about
11,500 cubic feet per acre (0.6 inch or more in diameter) of
timber at 110 years of age, or 41,000 board feet per acre
(Scribner rule) of merchantable timber, 12.6 inches or more in
diameter, from an unmanaged stand at 140 years of age,
based on the mean annual increment. Grand fir is the
dominant species on this soil; however, this species was
stunted about 40 years ago, and thus productivity has been
reduced.

Timber production is restricted by the steepness of slopes
and the hazard of erosion. Slopes generally are too steep
for cross-slope operations using conventional equipment
such as rubber-tired skidders and crawlers. Special
equipment that causes a minimum of soil disturbance should
be used in harvesting trees.

The Ligget soil is suited to the production of grand fir,
Douglas-fir, ponderosa pine, and western larch. It can
produce about 11,150 cubic feet per acre (0.6 inch or
more in diameter) of timber at 110 years of age, or
41,000 board feet (Scribner rule) of merchantable timber,

12.6 inches or more in diameter, from an unmanaged stand at
140 years of age, based on the mean annual increment.

Timber production is restricted by the steepness of slopes
and shallowness to bedrock. When this soil is wet, equipment
has poor traction, and ruts quickly form in the roads. In
harvesting trees, conventional methods that make use of
rubber-tired skidders and crawlers are not suitable. Special
equipment that causes a minimum of soil disturbance should
be used. Reforestation after harvest must be managed
carefully so that competition from undesirable understory
plants is minimized.

The very sparse native understory vegetation on these soils
is not suitable for grazing if the overstory stand of trees is
fully stocked. If the tree canopy is opened by logging, fire,
or other disturbance, the potential for grazing and the
understory vegetation improve, and the grazing potential
remains for 10 to 20 years. Grazing should be managed to
insure tree regeneration and to protect the soil by leaving an
adequate amount of litter on the surface. The steep slopes
severely restrict the movement of livestock and the
accessibility to forage.

The principal native understory plants in areas where the
canopy is more open are elk sedge, pine reedgrass, common
snowberry, mountain blueberry, and mallow ninebark. Total
annual air-dry herbage production ranges from about
1,000 pounds per acre in areas where the canopy is
more open to 75 pounds per acre in areas where the
stand is fully stocked.

Roads, skid trails, landings, and other areas where the
soil has been disturbed should be seeded to adapted
plant species to reduce erosion. Seeding in these areas
should take place in the fall following the soil disturb-
ance so that competition from weeds and brush is minimized.
By reducing brush competition, seeding can also promote
natural tree regeneration. Some adapted plant species that
can be used in seeding are orchardgrass, timothy, tall fescue,
and white dutch clover.

These soils support vegetation that is suitable as cover and
food for grouse, squirrel, snowshoe hare, songbirds, weasel,
hawk, coyote, bear, deer, and elk. If the soils are used for
wildlife habitat, planting seed crops as food for wildlife can
improve the habitat.

These soils are limited for urban uses and as sites for
recreation facilities by the steepness of slopes.

Capability subclass Vlle, nonirrigated.

11-Bryan-Pyle complex, 40 to 60 percent slopes. This
complex consists of steep soils on north-facing slopes on
mountains in the southern part of the survey area. These soils
are at an elevation of 4,400 to 6,500 feet. Bryan coarse sandy
loam makes up about 60 percent of this complex, and Pyle
loamy coarse sand makes up 30 percent. The remaining
10 percent consists of Jugson coarse sandy loam, Koppes
coarse sandy loam, Quartzburg loamy coarse sand, Toiyabe
loamy coarse sand, a soil that is similar to Quartzburg soils but
is very



deep, and a soil that is coarse sandy loam throughout the
profile and has a subsoil.

The Bryan soil is on convex and concave slopes. It is very
deep and well drained. This soil formed in residuum of
granodiorite and quartz diorite. The average annual
precipitation is 30 inches, the average annual temperature is
39 degrees F., and the frost-free period is about 60 days.

Typically, the Bryan soil has a 3-inch thick organic layer that
overlies the surface layer. The surface layer is grayish brown,
slightly acid coarse sandy loam 10 inches thick. The
underlying material is light gray, slightly acid loamy coarse
sand and gravelly loamy coarse sand about 24 inches
thick over white, medium acid, very gravelly loamy coarse
sand; it extends to a depth of 60 inches or more.

The Bryan soil has very rapid permeability. The root zone
extends to a depth of 60 inches or more. The available water
capacity is low. Runoff is very rapid, and the hazard of erosion
is severe or very severe.

The Pyle soil is on ridgetops, spurs, and saddles on
mountains. It is moderately deep and somewhat excessively
drained. This soil formed in residuum of granodiorite. The
average annual precipitation is 30 inches, the average annual
temperature is 39 degrees F., and the frost-free period is
about 60 days.

Typically, the Pyle soil has a 1-inch thick organic layer that
overlies the surface layer. The surface layer is grayish brown,
neutral loamy coarse sand 4 inches thick. The upper part of
the underlying material is pale brown, slightly acid loamy
coarse sand 10 inches thick; the middle part is pale brown,
medium acid coarse sand 6 inches thick; and the lower part
is very pale brown, slightly acid gravelly sand 13 inches
thick. Decomposing granodiorite is at a depth of 33 inches.

The Pyle soil has very rapid permeability. The root zone
extends to a depth between 20 and 40 inches. The available
water capacity is very low. Runoff is rapid, and the hazard of
erosion is severe or very severe.

The soils of this complex are used as woodland and
watershed and for recreation uses and wildlife habitat. The
stand of timber and the understory plants on these soils need
to be maintained for these uses.

The Bryan soil is suited to the production of grand fir,
Douglas-fir, and ponderosa pine. It can produce about 11,500
cubic feet per acre (0.6 inch or more in diameter) of timber at
110 years of age, or 41,000 board feet per acre (Scribner rule)
of merchantable timber, 12.6 inches or more in diameter, from
an unmanaged stand at 140 years of age, based on the
mean annual increment. Grand fir is the dominant species
on this soil; however, this species was stunted about 40 years
ago, and thus, productivity has been reduced.

Timber production is restricted by the steepness of slopes
and the hazard of erosion. The slopes generally are too
steep for cross-slope operations using conventional
equipment such as rubber-tired skidders and

crawlers. Special equipment that causes a minimum of soil
disturbance should be used in harvesting trees. Reforestation
after harvest must be managed carefully to reduce plant
competition of undesirable understory plants.

The Pyle soil is suited to the production of Douglas-fir and
ponderosa pine. It can produce about 2,750 cubic feet per
acre (0.6 inch or more in diameter) of timber at 40 years of
age, or 33,800 board feet per acre (Scribner rule) of
merchantable timber, 11.6 inches or more in diameter,
from an unmanaged stand at 150 years of age, based on the
mean annual increment.

Timber production is restricted by the very low available
water capacity and the moderate depth of the soil.
Harvesting is restricted by the steepness of slopes, the hazard
of erosion, and the moderate depth of the soil. The slopes
generally are too steep for cross-slope operations using
conventional equipment such as rubber-tired skidders and
crawlers. Road construction requires excavation of the bedrock
because of the moderate depth of this soil. Special
equipment that causes a minimum of soil disturbance
should be used in harvesting trees. Stands of cut-over
timber commonly are understocked because of the high
seedling mortality during hot, dry periods in summer.
Reforestation and site preparation should be planned carefully
before trees are harvested to insure natural reproduction.
Shade from mature trees can help to reduce seedling
mortality.

The native understory vegetation on the Bryan soil is very
sparse and not suitable for grazing if the stand of trees is fully
stocked. If the tree canopy is opened by logging, fire, or
other disturbance, the production and quality of the
understory vegetation improve, and the understory has
limited potential for grazing.

The principal native understory plants on the Bryan soil in
areas where the canopy is more open are elk sedge, pine
reedgrass, mountain blueberry, and mallow ninebark. Total
annual air-dry herbage production ranges from about 1,000
pounds per acre in areas where the canopy is more open to
100 pounds per acre in areas where the stand is fully
stocked.

The potential for grazing the native understory vegetation
on the Pyle soil is poor to fair if the stand of trees is fully
stocked. If the tree canopy is opened by logging, fire, or
other disturbance, 'the production and quality of the
understory vegetation improve.

The principal native understory plants on the Pyle soil in
areas where the canopy is more open are elk sedge, pine
reedgrass, and mallow ninebark. Total annual airdry herbage
production ranges from about 1,000 pounds per acre in areas
where the canopy is more open to 500 pounds per acre in
areas where the stand is fully stocked.

After the tree stand is opened up, the grazing potential of
these soils improves and remains for 10 to 20 years. Proper
grazing and using a planned grazing system are essential to
insure tree regeneration, to maintain an ade-



quate plant cover and plant vigor, and to protect the soil by
leaving an adequate amount of litter on the surface. The steep
slopes severely restrict the movement of livestock and the
accessibility to forage.

Roads, skid trails, landings, and other areas where the soil
has been disturbed should be seeded to adapted plant
species to reduce erosion. Seeding in these areas should
take place in the fall following the soil disturbance so that
competition from weeds and brush is minimized. By reducing
brush competition, seeding can also promote natural tree
regeneration. Some adapted plant species that can be used in
seeding are orchardgrass, tall fescue, timothy, pubescent
wheatgrass, and intermediate wheatgrass.

These soils support vegetation that is suitable as cover
and food for grouse, squirrel, snowshoe hare, songbirds,
weasel, hawk, coyote, bear, deer, and elk. If these soils are
used for wildlife habitat, planting seed crops as food for
wildlife can improve the habitat.

These soils are limited for urban development and
recreation use by the steep slopes and by the moderate depth
of the Pyle soil.

Capability subclass Vlle, nonirrigated.

12-Cabarton silty clay loam. This is a very deep, poorly
drained, level to very gently sloping soil. This soil formed in
mixed alluvium. It is in drainageways and on low alluvial fans
on the valley floor at an elevation of 4,500 to 5,200 feet.
The slope is 0 to 3 percent. The average annual
precipitation is 22 inches, the average temperature is 40
degrees F., and the frost-free period is about 67 days.

Included in mapping are small areas of Blackwell clay loam
and Melton loam. Also included are areas of Cabarton silty
clay loam where the slopes are 3 to 5 percent and escarpment
areas where the soils are similar to this Cabarton soil but
have slopes that range to 20 percent.

Typically, the surface layer is light gray, medium acid silty
clay loam 9 inches thick. The underlying material, to a depth
of 49 inches, is dark gray and light gray, slightly acid clay.
Below that, it is light gray, slightly acid clay loam to a
depth of 60 inches or more.

Permeability is slow. The root zone extends to a depth of
60 inches or more. The available water capacity is high. Runoff
is slow. The hazard of erosion is slight, or there is no hazard.
The water table is at a depth between 6 and 18 inches
from early in spring to midsummer.

This soil is used as rangeland and watershed and for wildlife
habitat and recreation uses. The native plant community is
mainly sedges, redtop, tufted hairgrass, and willow. Proper
grazing and a planned grazing system are essential to
maintain an adequate plant cover and plant vigor and to
improve grazing efficiency and wildlife habitat.

Summer grazing is the most important use of this soil.
Drainage generally is not practical because of the low
position of the soil on the landscape and the clayey
texture. Using shallow ditches to remove excess water can
help to improve plant growth. If drained, this soil can be
cultivated and seeded to adapted grasses and legumes.
If this soil is cultivated when it is wet, severe packing can
result because of the clayey texture.

This soil supports vegetation that is suitable as food and
cover for fisher, mink, muskrat, hawk, skunk, and beaver
and for ducks, geese, and other waterfowl. The areas where
seed crops are grown are limited. Other wildlife in the area
include grouse, snowshoe hare, weasel, squirrel, and
songbirds.

This soil is limited for urban use and for roads and
recreation facilities by its clayey texture and by wetness and
flooding.

Capability subclass Vw, nonirrigated.

13-Coski sandy loam, 20 to 40 percent slopes.
This is a very deep, well drained, moderately steep and steep

soil. This soil formed in colluvium and residuum of granite. It is

on foothills and ridgetops on mountains at an elevation of

5,000 to 6,500 feet. The average annual precipitation is 30

inches, the average annual temperature is 39 degrees F., and

the frost-free period is about 60 days.

Included in mapping are small areas of Bryan coarse sandy
loam, Jugson coarse sandy loam, Koppes coarse sandy loam,
and Naz sandy loam. Also included is a soil that is similar
to this Coski soil except that it has a thicker surface
layer.

Typically, the surface layer is dark grayish brown and brown,
medium acid sandy loam 15 inches thick. The subsoil is
brown, slightly acid coarse sandy loam 13 inches thick.
The upper part of the substratum is pale brown, medium
acid, gravelly coarse sandy loam 10 inches thick; the next
part is very pale brown, medium acid, very gravelly loamy
coarse sand 11 inches thick; and the lower part, to a depth of
60 inches or more, is white, strongly acid gravelly coarse
sand.

Permeability is moderately rapid in the subsoil and very rapid
in the lower part of the substratum. The root zone extends to
a depth of 60 inches or more. The available water
capacity is moderate. Runoff is medium to rapid, and the
hazard of erosion is moderate to severe.

This soil is used as woodland and watershed and for wildlife
habitat and recreation uses. The stand of timber and the
understory plants on this soil need to be maintained for these
uses.

This soil is suited to the production of Douglas-fir and
ponderosa pine. It can produce about 5,050 cubic feet per acre
(0.6 inch or more in diameter) of timber at 50 years of age, or
44,600 board feet per acre (Scribner rule) of
merchantable timber, 11.6 inches or more in



diameter, from an unmanaged stand at 120 years of age,
based on the mean annual increment.

In harvesting trees, conventional methods that make
use of rubber-tired skidders and crawlers can be used.
Reforestation after harvest must be managed carefully so
that competition from undesirable understory vegetation is
minimized.

The potential for grazing the native understory vegetation is
poor to fair if the stand of trees is fully stocked. If the tree
canopy is opened by logging, fire, or other disturbance,
the production and quality of the understory vegetation
improve. The grazing potential improves and remains for 10
to 20 years. Proper grazing and a planned grazing
system are essential to insure tree regeneration, to maintain
an adequate plant cover and plant vigor, and to protect
the soil by leaving an adequate amount of litter on the
surface. The steep slopes severely restrict the movement of
livestock and the accessibility to forage.

The principal native understory plants in areas where the
canopy is more open include elk sedge, pine reedgrass, and
snowbrush ceanothus. Total annual air-dry herbage
production ranges from about 1,000 pounds per acre in
areas where the canopy is more open to 400 pounds
per acre in areas where the stand is fully stocked.

Roads, skid trails, landings, and other areas where the
soil has been disturbed should be seeded to adapted
plant species to reduce erosion. Seeding in these areas
should take place in the fall following the soil disturbance
so that competition from weeds and brush is minimized. By
reducing brush competition, seeding can also promote
natural tree regeneration. Some adapted plant species that
can be used in seeding are orchardgrass, tall fescue,
pubescent wheatgrass, and intermediate wheatgrass.

This soil supports vegetation that is suitable as cover and
food for grouse, squirrel, snowshoe hare, hawk, coyote, deer,
bear, and elk.

This soil is limited for urban use and recreation facilities by
the steep slopes.

Capability subclass Vle, nonirrigated.

14-Demast loam, 15 to 30 percent slopes. This is a
deep, well drained, strongly sloping and moderately steep soil.
This soil formed in colluvium and residuum of basalt. It is on
mountains at an elevation of 5,500 to 6,000 feet. The
average annual precipitation is 25 inches, the average
annual temperature is 40 degrees F., and the frost-free
period is about 65 days.

Included in mapping are small areas of Bluebell cobbly
loam, Tica very cobbly loam, a soil that is similar to this
Demast soil but is more than 35 percent gravel and
cobbles, and a soil that is similar to this Demast soil
except that it has a thinner surface layer.

Typically, the surface layer is dark brown and brown,
slightly acid loam 16 inches thick. The upper part of the

subsoil is brown, slightly acid loam 17 inches thick; and the
lower part is brown, slightly acid cobbly loam 11 inches
thick. The substratum is brown, slightly acid cobbly loam; it is
underlain by basalt at a depth of 60 inches.

Permeability is moderately slow. The root zone extends to a
depth between 40 and 60 inches. The available water
capacity is moderate. Runoff is medium to rapid, and the
hazard of erosion is moderate to severe.

This soil is used as woodland and watershed and for wildlife
habitat and recreation uses. The stand of timber and the
understory plants on this soil need to be maintained for these
uses.

This soil is suited to the production of grand fir, Douglas-fir,
and ponderosa pine. It can produce about 11,850 cubic feet
per acre (0.6 inch or more in diameter) of timber at 100
years of age, or 59,000 board feet per acre (Scribner
rule) of merchantable timber, 12.6 inches or more in diameter,
from an unmanaged stand at 120 years of age, based on
the mean annual increment. Grand fir is the dominant
species on this soil; however, this species was stunted about
40 years ago, and thus productivity has been reduced.

Timber production is restricted by the hazard of erosion and
the moderately slow permeability of the subsoil. In harvesting
trees, conventional methods that make use of rubber-tired
skidders and crawlers can be used but may be restricted
during rainy periods in winter and spring. When this soil is
wet, equipment has poor traction and ruts form in the roads.
Reforestation should be planned carefully so that
competition from undesirable understory plants is minimized.

The native understory vegetation is very sparse and is not
suitable for grazing if the stand of trees is fully stocked. If the

tree canopy is opened by logging, fire, or other disturbance,
the understory vegetation increases and the potential for
grazing improves. This grazing potential remains for 10 to 20
years. Grazing should be managed to insure tree
regeneration and to protect the soil by leaving an adequate
amount of litter on the surface.

The principal native understory plants in areas where the
canopy is more open are elk sedge, pine reedgrass,
common snowberry, little princes pine, and heartleaf
arnica. Total annual air-dry herbage production ranges
from about 1,200 pounds per acre in areas where the
canopy is more open to 50 pounds per acre in areas
where the stand is fully stocked.

Roads, skid trails, and other areas where the soil has been
disturbed should be seeded to adapted plant species to reduce
erosion. Seeding in these areas should take place in the fall
following the soil disturbance so that competition from
weeds and brush is minimized. By reducing brush
competition, seeding can also promote natural tree
regeneration. Some adapted plant species that can be used
in seeding are orchardgrass, timothy, tall fescue, and white
dutch clover.



This soil supports vegetation that is suitable as cover and
food for grouse, songbirds, squirrel, snowshoe hare, hawk,
coyote, deer, bear, and elk.

This soil is limited for urban use, roads, and recreation

facilities by the steepness of the slopes. Capability

subclass Vle, nonirrigated.

15-Demast loam, 30 to 60 percent slopes. This is a
deep, well drained, steep soil. This soil formed in colluvium
and residuum of basalt. It is on mountains at an elevation of
5,500 to 6,000 feet. The average annual precipitation is 25
inches, the average annual temperature is 40 degrees F., and
the frost-free period is about 65 days.

Included in mapping are small areas of Bluebell cobbly
loam that has slopes of less than 35 percent, Tica very cobbly
loam, a soil that is similar to this Demast soil but is more than
35 percent gravel and cobbles, and a soil that is similar
to this Demast soil except that it has a thinner surface
layer.

Typically, the surface layer is dark brown and brown, slightly
acid loam 16 inches thick. The upper part of the subsoil is
brown, slightly acid loam 17 inches thick; and the lower part
is brown, slightly acid cobbly loam 11 inches thick. The
substratum is brown, slightly acid cobbly loam; it is underlain
by basalt at a depth of 60 inches.

Permeability is moderately slow. The root zone extends to a
depth between 40 and 60 inches. The available water
capacity is moderate. Runoff is rapid to very rapid, and the
hazard of erosion is severe to very severe.

This soil is used as woodland and watershed and for wildlife
habitat and recreation uses. The stand of timber and the
understory plants on this soil need to be maintained for
these uses.

This soil is suited to the production of grand fir, Douglas-fir,
and ponderosa pine. It can produce about 11,850 cubic feet
per acre (0.6 inch or more in diameter) of timber at 100
years of age, or 59,000 board feet per acre (Scribner rule)
of merchantable timber, 12.6 inches or more in diameter, from
an unmanaged stand at 120 years of age, based on the
mean annual increment. Grand fir is the dominant species
on this soil; however, this species was stunted about 40 years
ago, and thus productivity is reduced.

Timber production is restricted by the steepness of the
slopes, the hazard of erosion, and the moderately slow
permeability of the subsoil. When this soil is wet, equipment
has poor traction and ruts form quickly in roads. Special
equipment that causes a minimum of soil disturbance should
be used for harvesting trees; conventional methods that
make use of rubber-tired skidders and crawlers can not
be used. Reforestation after harvest must be managed
carefully to reduce competition from undesirable understory
plants.

The native understory vegetation is very sparse and is not
suitable for grazing if the stand of trees is fully

stocked. If the tree canopy is opened by logging, fire, or other
disturbance, the production and quality of the understory
vegetation improve and the understory has limited potential
for grazing. This grazing potential remains for 10 to 20 years.
Livestock grazing should be managed to insure tree
regeneration and to protect the soil by leaving an
adequate amount of litter on the surface. The steep slopes
severely restrict the movement of livestock and the
accessibility to forage.

The principal native understory plants in the areas where
the canopy is more open are elk sedge, pine reedgrass,
common snowberry, little princes pine, and heartleaf arnica.
Total annual air-dry herbage production ranges from about
1,200 pounds per acre in areas where the canopy is more
open to 50 pounds per acre in areas where the stand is fully
stocked.

Roads, skid trails, landings, and other areas where the
soil has been disturbed should be seeded to adapted
plant species to reduce erosion. Seeding in these areas
should take place in the fall following the soil disturbance
so that competition from weeds and brush is minimized. By
reducing brush competition, seeding can also promote natural
tree regeneration. Some adapted plant species that can be
used in seeding are orchardgrass, timothy, tall fescue, and
white dutch clover.

This soil supports vegetation that is suitable as cover and
food for grouse, squirrel, hawk, coyote, snowshoe hare,
deer, bear, and elk.

This soil is limited for urban uses, roads, and recreation
facilities by the steepness of the slopes.

Capability subclass Vlle, nonirrigated.

16-Donnel sandy loam, 0 to 2 percent slopes. Thisis a
very deep, well drained, level to nearly level soil. This soil
formed in granitic alluvium. It is on alluvial fans and terraces on
the valley floor at an elevation of 4,800 to 5,100 feet. The
average annual precipitation is 23 inches, the average
annual temperature is 41 degrees F., and the frost-free
period is about 72 days.

Included in mapping are small areas of Gestrin loam, Melton
loam, and Roseberry coarse sandy loam. Also included are
escarpment areas where the soils are similar to this Donnel
soil except that they have slopes that range to 40 percent.

Typically, the surface layer is grayish brown, medium acid
sandy loam 15 inches thick. The subsoil is pale brown,
medium acid coarse sandy loam 5 inches thick. The
substratum, to a depth of 35 inches, is very pale brown,
slightly acid coarse sandy loam. Below that, to a depth of 60
inches or more, it is very pale brown, slightly acid and
medium acid, stratified sandy loam and loamy sand.

Permeability is moderately rapid to a depth of 30 to 60
inches and rapid below that depth. The root zone extends to a
depth of 60 inches or more. The available water capacity
is moderate. Runoff is slow; the hazard of erosion is slight, or
there is no hazard.



This soil is used for oats, hay, and seed Irish potatoes; as
pasture, watershed, and wildlife habitat; and for recreation
uses. The natural plant community on this soil is limited. In
disturbed areas where this soil does not have a grass cover,
lodgepole pine and ponderosa pine can be established
naturally.

Pasture is the most important use of this soil because the
short growing season limits the choice and productivity of
crops. Land leveling, seeding, weed control, pasture and
hayland management, and irrigation management are
needed. A suitable crop rotation consists of hay or
pasture that is maintained as long as the stand is productive, 3
to 4 years of oats or seed Irish potatoes, and seeding to
adapted grasses and legumes. To obtain an optimum yield,
lime and fertilizer should be applied on the basis of soil
tests.

Border, furrow, and corrugation irrigation systems are
suitable. The length of the run in border irrigation should be
1,600 to 2,600 feet, and in furrow and corrugation
irrigation it should be 500 to 1,000 feet. The longest runs
should be used on slopes of less than 0.5 percent.

This soil supports vegetation that is suitable as food for
grouse, snowshoe hare, squirrel, songbirds, skunk, hawk,
fox, coyote, weasel, deer, bear, and elk. It provides good
grazing for big game animals. In most areas, this soil is
cultivated, so trees and shrubs need to be planted to
provide cover for wildlife.

This soil is well suited to urban uses, roads, and recreation
facilities.

Capability subclass IVs, irrigated and nonirrigated.

17-Donnel sandy loam, 2 to 4 percent slopes. This is
a very deep, well drained, very gently sloping soil. This soil
formed in granitic alluvium. It is on alluvial fans and terraces
on the valley floor at an elevation of 4,800 to 5,100 feet.
The average annual precipitation is 23 inches, the
average annual temperature is 41 degrees F., and the
frost-free period is about 72 days.

Included in mapping are small areas of Gestrin loam, Melton
loam, and Roseberry coarse sandy loam. Also included are
escarpment areas where the soils are similar to this Donnel
soil except that they have slopes that range to 40 percent.

Typically, the surface layer is grayish brown, medium acid
sandy loam 15 inches thick. The subsoil is pale brown, medium
acid coarse sandy loam 5 inches thick. The substratum, to a
depth of 35 inches, is very pale brown, slightly acid coarse
sandy loam. Below that, to a depth of 60 inches or more, it is
very pale brown, slightly acid to medium acid, stratified
sandy loam and loamy sand.

Permeability is moderately rapid to a depth of 30 to 60
inches and is rapid, below this depth. The root zone extends to
a depth of 60 inches or more. The available water capacity is
moderate. Runoff is slow, and the hazard of erosion is
slight.

This soil is used for oats, hay, and seed Irish potatoes; as
pasture, watershed, and wildlife habitat; and for recreation
uses. The natural plant community on this soil is limited. In
disturbed areas where this soil does not have a grass cover,
lodgepole pine and ponderosa pine can be established
naturally.

Pasture is the most important use of this soil because the
short growing season limits the choice and productivity of
crops. Land leveling, seeding, weed control, pasture and
hayland management, and irrigation management are
needed. A suitable crop rotation consists of hay or
pasture that is maintained as long as the stand is productive, 2
or 3 years of oats or seed Irish potatoes, and seeding to
adapted grasses and legumes. To obtain an optimum vyield,
lime and fertilizer should be applied on the basis of soil
tests.

Furrow and corrugation irrigation systems are suitable. The
length of the run should be 325 to 500 feet.

This soil supports vegetation that is suitable as food for
grouse, snowshoe hare, squirrel, hawk, skunk, fox,
coyote, weasel, deer, bear, and elk. It provides good
grazing for big game animals. However, most areas of this soil
are cultivated, so it is necessary to plant trees and shrubs if
food and cover are to be developed for wildlife.

This soil is well suited to urban use, roads, and most
recreation facilities. Slope is a limitation if this soil is used as a
site for playgrounds.

Capability subclass Ve, irrigated, and IVs, nonirrigated.

18-Donnel sandy loam, 4 to 12 percent slopes.
This is a very deep, well drained, gently sloping to moderately
sloping soil. This soil formed in granitic alluvium. It is on alluvial
fans and terraces on the valley floor at an elevation of 4,800
to 5,100 feet. The average annual precipitation is 23 inches, the
average annual temperature is 41 degrees F., and the frost-
free period is about 72 days.

Included in mapping are small areas of Gestrin loam.

Typically, the surface layer is grayish brown, medium acid
sandy loam 15 inches thick. The subsoil is pale brown, medium
acid coarse sandy loam 5 inches thick. The substratum, to a
depth of 35 inches, is very pale brown, slightly acid coarse
sandy loam. Below that, to a depth of 60 inches or more, it is
very pale brown, slightly acid to medium acid, stratified
sandy loam and loamy sand.

Permeability is moderately rapid to a depth of 30 to 60
inches and rapid below this depth. The root zone extends to a
depth of 60 inches or more. The available water capacity
is moderate. Runoff is medium, and the hazard of erosion is
moderate.

This soil is used for oats and hay; as pasture, watershed,
and wildlife habitat; and for recreation uses. The natural
plant community on this soil is limited. In disturbed areas
where this soil does not have a grass



cover, lodgepole pine and ponderosa pine can be estab-
lished naturally.

Pasture is the most important use of this soil because the
short growing season limits the choice and productivity of
crops. Seeding, weed control, pasture and hayland
management, and irrigation management are needed. A
suitable crop rotation consists of hay or pasture that is
maintained as long as the stand is productive, 1 or 2
years of oats, and seeding to adapted grasses and legumes.
To obtain an optimum yield, lime and fertilizer should be
applied on the basis of soil tests.

Corrugation, sprinkler, and furrow irrigation systems are
suitable. The length of the run should be less than 325
feet. Irrigation ditches require drop and water-control
structures. Contour or cross-slope tillage can help to
prevent erosion.

This soil supports vegetation that is suitable as food for
grouse, snowshoe hare, squirrel, songbirds, weasel, deer,
bear, and elk. It provides good grazing for big game
animals. However, most areas of this soil are cultivated, so it
is necessary to plant trees and shrubs if food and cover are
to be developed for wildlife.

This soil is limited for urban use, roads, and recreation
facilities by the steepness of slopes.

Capability subclass Ve, irrigated and nonirrigated.

19-Dumps, mine. This miscellaneous area consists of
uneven piles of waste rock, sand, and gravel from placer and
dredge mining.

Most areas can be smoothed and planted to trees or
shrubs. In some areas, trees and shrubs have been
established naturally.

Capability subclass VIII, nonirrigated.

20-Duston sandy loam, 0 to 2 percent slopes. Thisis a
very deep, well drained, level to nearly level soil. This soil
formed in mixed alluvium and glacial outwash. It is on glacial
outwash plains, terraces, and alluvial fans on the valley floor at
an elevation of 4,900 to 5,300 feet. The average annual
precipitation is 26 inches, the average annual temperature is
41 degrees F., and the frost-free period is about 70 days.

Included in mapping are small areas of Jurvannah sandy
loam, Roseberry coarse sandy loam, and Kangas coarse sandy
loam. Also included are escarpment areas where the soils are
similar to this Duston soil except that they have slopes that
range to 40 percent.

Typically, this soil has a 3-inch thick organic layer that
overlies the surface layer. The surface layer is dark grayish
brown, slightly acid sandy loam 2 inches thick. The subsoil is
brown, slightly acid sandy loam 3 inches thick. The
substratum, to a depth of 12 inches, is grayish brown,
slightly acid sandy loam; to a depth of 46 inches, it is yellowish
brown, slightly acid loamy sand; and to a depth of 60 inches or
more, it is yellowish brown, slightly acid coarse sand.

Permeability is very rapid. The root zone extends to a depth
of 60 inches or more. The available water capacity is low.
Runoff is slow. The hazard of erosion is slight, or there is no
hazard.

This soil is used as woodland and watershed and for urban
use, wildlife habitat, and recreation uses. The stand of
timber and the understory plants on this soil need to be
maintained for these uses.

This soil is suited to the production of ponderosa pine and
lodgepole pine. It can produce about 2,750 cubic feet per acre
(0.6 inch or more in diameter) of pine at 40 years of age, or
33,800 board feet per acre (Scribner rule) of merchantable
timber, 11.6 inches or more in diameter, from an
unmanaged stand at 150 years of age, based on the mean
annual increment.

Timber production is restricted by the very low available
water capacity of this soil. In harvesting trees, conventional
methods that make use of rubber-tired skidders and crawlers
can be used. Reforestation and site preparation should be
planned carefully before harvesting trees to insure natural
reproduction. Shade from mature trees can help to reduce
seedling mortality during hot, dry periods in summer.

The potential for grazing the native understory vegetation is
fair if the stand of trees is fully stocked. If the tree canopy is
opened by logging, fire, or other disturbance, the production
and quality of the understory vegetation improve, and thus
the grazing potential improves. The grazing potential
remains for 10 to 20 years. Proper grazing and a planned
grazing system are essential to insure tree regeneration, to
maintain an adequate plant cover and plant vigor, and to
protect the soil by leaving an adequate amount of litter on the
surface.

The principal native understory plants in the areas where the
canopy is more open are elk sedge, pine reedgrass, and
common snowberry. Total annual air-dry herbage production
ranges from about 1,200 pounds per acre in areas where
the canopy is more open to 700 pounds per acre in
areas where the stand is fully stocked.

Roads, skid trails, landings, and other areas where the
soil has been disturbed should be seeded to adapted
plant species to reduce erosion. Seeding in these areas
should take place in the fall following the soil disturbance
so that competition from weeds and brush is minimized. By
reducing brush competition, seeding can also promote natural
tree regeneration. Some adapted plant species that can be
used in seeding are orchardgrass, tall fescue, pubescent
wheatgrass, and intermediate wheatgrass.

This soil has potential for hay, pasture, and oats. The short
growing season limits the selection of crops that can be
grown and crop production. Tree and brush clearing, land
leveling, seeding, weed control, pasture management, and
irrigation management are needed. A suitable crop rotation
consists of pasture or hay that is maintained as long as the
stand is productive, 3 or 4



years of oats, and then seeding to adapted grasses or
legumes. For best yields, lime and fertilizer should be
applied on the basis of soil tests.

If water for irrigation is available, border, furrow, corrugation,
and sprinkler irrigation systems are suitable. The length of the
run in border irrigation should be 600 to 1,200 feet, and in
furrow and corrugation irrigation, 400 to 500 feet. The longest
runs should be used on slopes of less than 0.5 percent.

This soil supports vegetation that is suitable as food for
grouse, snowshoe hare, squirrel, songbirds, hawk, fox,
skunk, deer, bear, and elk. It provides good grazing for big
game animals. Food for wildlife can be developed by
planting seed crops. There is good cover for wildlife in
uncultivated areas.

This soil is well suited to urban uses, roads, and recre-
ation facilities. Near the town of McCall, this soil is used for
urban development. If this soil is used as a site for septic tank
absorption fields, the pollution of ground water and of
nearby Payette Lake is a hazard because the permeability of
this soil is very rapid. The hazard of cutbanks caving is a
limitation to excavation. A central sewage system is used in
most urban areas in this map unit.

Capability subclass IVs, irrigated and nonirrigated.

21-Duston sandy loam, 2 to 4 percent slopes. This is
a very deep, well drained, very gently sloping soil. This soil
formed in mixed alluvium and glacial outwash. It is on glacial
outwash plains, terraces, and alluvial fans on the valley
floor at an elevation of 4,900 to 5,300 feet. The average

annual precipitation is 26 inches, the average annual
temperature is 41 degrees F., and the frost-free period is
about 70 days.

Included in mapping are small areas of Jurvannah sandy
loam, Roseberry coarse sandy loam, and Kangas coarse sandy
loam. Also included are escarpment areas where the soils are
similar to this Duston soil except that they have slopes that
range to 40 percent.

The Duston soil typically has a 3-inch thick organic layer
that overlies the surface layer. The surface layer is dark
grayish brown, slightly acid sandy loam 2 inches thick. The
subsoil is brown, slightly acid sandy loam 3 inches thick. The
substratum, to a depth of 42 inches, is grayish brown, slightly
acid loamy sand. Below that, to a depth of 60 inches or more,
it is yellowish brown, slightly acid coarse sand.

Permeability is very rapid. The root zone extends to a depth
of 60 inches or more. The available water capacity is low.
Runoff is slow, and the hazard of erosion is slight.

This soil is used as woodland and watershed and for urban
uses, wildlife habitat, and recreation uses. The stand of
timber and the understory plants on this soil need to be
maintained for these uses.

This soil is suited to the production of ponderosa pine
and lodgepole pine. It can produce about 2,750 cubic feet
per acre (0.6 inch or more in diameter) of pine at 40

years of age, or 33,800 board feet per acre (Scribner
rule) of merchantable timber, 11.6 inches or more in
diameter, from an unmanaged stand at 150 years of age,
based on the mean annual increment.

Timber production is restricted by the very low available
water capacity of this soil. In harvesting trees, conventional
methods that make use of rubber-tired skidders and crawlers
can be used. Reforestation and site preparation should be
planned carefully before tree harvest to insure natural
reproduction. Shade from mature trees can help to
reduce seedling mortality during hot, dry periods in
summer.

The potential for grazing the native understory vegetation is
fair if the stand of trees is fully stocked. If the tree canopy is
opened by logging, fire, or other disturbance, the production
and quality of the understory vegetation improves, and thus
the grazing potential improves. The grazing potential
remains for 10 to 20 years. Proper grazing and using a
planned grazing system are essential to insure tree
regeneration, to maintain an adequate plant cover and plant
vigor, and to protect the soil by leaving an adequate
amount of litter on the surface.

The principal native understory plants in areas where the
canopy is more open are elk sedge, pine reedgrass, and
common snowberry. Total annual air-dry herbage
production ranges from about 1,200 pounds per acre in areas
where the canopy is more open to 700 pounds per acre in
areas where the stand is fully stocked.

Roads, skid trails, landings, and other areas where the soil
has been disturbed should be seeded to adapted plant species
to reduce erosion. Seeding in these areas should take place
in the fall following the soil disturbance so that competition
from weeds and brush is minimized. By reducing brush
competition, seeding can also promote natural tree
regeneration. Some adapted plant species that can be used in
seeding are orchardgrass, tall fescue, pubescent
wheatgrass, and intermediate wheatgrass.

This soil has potential for hay, pasture, and oats. The short
growing season limits the selection of crops that can be
grown and crop production. Tree and brush clearing, land
leveling, seeding, weed control, pasture management, and
irrigation management are needed. A suitable crop rotation
consists of pasture or hay that is maintained as long as the
stand is productive, 2 or 3 years of oats, and then seeding
to adapted grasses and legumes. To obtain an optimum yield,
lime and fertilizer should be applied on the basis of soil tests.

If irrigation water is available, furrow, corrugation, and
sprinkler irrigation systems are suitable. The length of the run
should be 200 to 400 feet.

This soil supports vegetation that is suitable as food for
grouse, snowshoe hare, squirrel, songbirds, fox, hawk, skunk,
deer, bear, and elk. It provides good grazing for big game
animals. Food for wildlife can be provided by planting seed
crops. There is good cover for wildlife in uncultivated areas.



This soil is well suited to urban use, roads, and most
recreation facilities. Slope is a limitation for playgrounds.
Near the town of McCall, this soil is used for urban
development. If this soil is used as a site for septic tank
absorption fields, the pollution of ground water and of
nearby Payette Lake is a hazard because the permeability
of this soil is moderately rapid. The hazard of cutbanks
caving is a limitation to excavation work. A central sewage
system is used in most of the urban areas in this map unit.

Capability subclass Ve, irrigated, and IVs, nonirrigated.

22-Gestrin loam, 0 to 2 percent slopes. This is a very
deep, moderately well drained, level to nearly level soil. This
soil formed in alluvium. It is on alluvial fans and terraces on
the valley floor at an elevation of 4,800 to 5,100 feet.
The average annual precipitation is 23 inches, the
average annual temperature is 41 degrees F., and the
frost-free period is about 70 days.

Included in mapping are small areas of Archabal loam,
Blackwell clay loam, Melton loam, and areas of a soil that has
a sandy loam surface layer. Also included are escarpment
areas where the soils are similar to this Gestrin soil except
that they have slopes that range to 40 percent.

Typically, the surface layer is 24 inches thick. It is gray
and dark grayish brown, strongly acid loam in the upper
part and brown, medium acid loam in the lower part. The
subsoil is pale brown, medium acid coarse sandy loam 8
inches thick. The substratum, to a depth of 60 inches or more,
is very pale brown, medium acid coarse sandy loam and
loamy coarse sand. Mottles are common below a depth of
40 inches. In areas between Lake Fork and McCall, the Gestrin
soil has cobbles and gravel in the substratum.

Permeability is moderate in the surface layer and rapid
below a depth of 30 to 60 inches. The root zone extends to
a depth of 60 inches or more. The available water
capacity is high. Runoff is slow. The hazard of erosion is
slight, or there is no hazard. The water table is at a
depth between 3 and 4 feet from midspring to midsummer.

This soil is used for oats and hay; as pasture, watershed,
and wildlife habitat; and for recreation uses. The natural
plant community on this soil is limited. In disturbed areas
where this soil does not have a grass cover, lodgepole pine
and ponderosa pine can be established naturally.

Pasture is the most important use of this soil because the
short growing season limits the choice and productivity of
crops. Land leveling, seeding, weed control, pasture and
hayland management, and irrigation management are
needed. A suitable crop rotation consists of hay or pasture
that is maintained as long as the stand is productive, 3 or 4
years of oats, and then seeding to adapted grasses and
legumes. To obtain an optimum

yield, lime and fertilizer should be applied on the basis of soil
tests.

Border, furrow, and corrugation irrigation systems are
suitable. The length of the run in border irrigation should be
1,600 to 2,600 feet, and in furrow and corrugation irrigation, it
should be 500 to 1,000 feet. The longest runs should be
used on slopes of less than 0.5 percent.

This soil supports vegetation that is suitable as food for
grouse, snowshoe hare, squirrel, songbirds, hawk, fox,
skunk, deer, weasel, and elk. It provides good grazing for big
game animals. In most areas, this soil is cultivated.
Trees and shrubs need to be planted to provide cover for
wildlife.

This soil is limited for urban uses and roads by wetness and
flooding. It is suited to most recreation facilities except
campgrounds.

Capability subclass IVc, irrigated and nonirrigated.

23-Gestrin loam, 2 to 4 percent slopes. This is a very
deep, moderately well drained, very gently sloping soil. This
soil formed in alluvium. It is on alluvial fans and terraces on
the valley floor at an elevation of 4,800 to 5,100 feet. The
average annual precipitation is 23 inches, the average
annual temperature is 41 degrees F., and the frost-free
period is about 70 days.

Included in mapping are small areas of Archabal loam and
areas of a soil that has a sandy loam surface layer. Also
included are escarpment areas where the soils are similar to
this Gestrin soil except that they have slopes that range to 40
percent.

Typically, the surface layer is 24 inches thick. It is gray and
dark grayish brown, strongly acid loam 18 inches thick in
the upper part and brown, medium acid loam 6 inches thick in
the lower part. The subsoil is pale brown, medium acid
coarse sandy loam 8 inches thick. The substratum, to a
depth of 60 inches or more, is very pale brown, medium acid
coarse sandy loam and loamy coarse sand. Mottles are
common below a depth of 40 inches. In areas between Lake
Fork and McCall, this soil has cobbles and gravel in the
substratum.

Permeability is moderate in the surface layer and rapid
below a depth of 30 to 60 inches. The root zone extends to a
depth of 60 inches or more. The available water capacity
is high. Runoff is slow, and the hazard of erosion is slight.
The water table is between depths of 3 and 4 feet from
midspring to midsummer.

This soil is used for oats and hay; as pasture, watershed,
and wildlife habitat; and for recreation uses. The natural
plant community on this soil is limited. In disturbed areas
where there is no grass cover, lodgepole pine and ponderosa
pine can be established naturally.

Pasture is the most important use of this soil because the
short growing season limits the choice and productivity of
crops. Land leveling, seeding, weed control, pasture and
hayland management, and irrigation management are
needed. A suitable crop rotation consists of hay or
pasture that is maintained as long as the stand is



productive, 2 or 3 years of oats, and then seeding to adapted
grasses and legumes. To obtain an optimum yield, lime and
fertilizer should be applied on the basis of soil tests.

Corrugation and furrow irrigation systems are suitable. The
length of the run should be 325 to 500 feet.

This soil supports vegetation that is suitable as food for
grouse, snowshoe hare, squirrel, songbirds, hawk, fox,
skunk, weasel, deer, and elk. It provides good grazing- for big
game animals. However, most areas of this soil are cultivated,
so it is necessary to plant trees and shrubs if food and cover
are to be developed for wildlife.

This soil is limited for urban uses and roads by the hazards
of wetness and flooding. It is suited to most recreation
facilities. However, the use of this soil as sites for
playgrounds and camp areas is limited by the steepness of
slopes and the hazard of flooding.

Capability subclass Ve, irrigated, and 1Vc, nonirrigated.

24-Gestrin loam, 4 to 12 percent slopes. Thisis a very
deep, moderately well drained, gently sloping to moderately
sloping soil. This soil formed in alluvium. It is on alluvial fans
and terraces on the valley floor at an elevation of 4,800
to 5,100 feet. The average annual precipitation is 23
inches, the average annual temperature is 41 degrees F., and
the frost-free period is about 70 days.

Included in mapping are small areas of Archabal loam and
areas of a soil that is similar to Archabal soils except that it
has gravel in the profile.

Typically, the surface layer is 24 inches thick. It is gray
and dark grayish brown, strongly acid loam in the upper
part and brown, medium acid loam in the lower part. The
subsoil is pale brown, medium acid coarse sandy loam 8
inches thick. The substratum, to a depth of 60 inches or more,
is very pale brown, medium acid coarse sandy loam and loamy
coarse sand. Mottles are common below a depth of 40
inches. In areas between Lake Fork and McCall, the Gestrin
soil has cobbles and gravel in the substratum.

Permeability is moderate in the surface layer and rapid
below a depth of 30 to 60 inches. The root zone extends to
a depth of 60 inches or more. The available water
capacity is high. Runoff is medium, and the hazard of erosion
is moderate. The high water table is between depths of 3
and 4 feet from midspring to midsummer.

This soil is used for oats or hay; as pasture, watershed, and
wildlife habitat; and for recreation uses. The natural plant
community on this soil is limited. In disturbed areas
where this soil does not have a grass cover, lodgepole
pine and ponderosa pine can be established naturally.

Pasture is the most important use of this soil because the
short growing season limits the choice and productivity of
cultivated crops. Seeding, weed control, pasture and
hayland management, and irrigation management are
needed. A suitable crop rotation consists of hay or

pasture that is maintained as long as the stand is productive,
1 or 2 years of oats, and then seeding to adapted grasses and
legumes. To obtain an optimum vyield, lime and fertilizer should
be applied on the basis of soil tests.

Corrugation, sprinkler, and furrow irrigation systems are
suitable. The length of the run should be less than 325
feet. Irrigation ditches require drop and water-control
structures. Using contour or cross-slope tillage can help to
prevent erosion.

This soil supports vegetation that is suitable as food for
grouse, snowshoe hare, squirrel, songbirds, weasel, hawk,
fox, skunk, deer, and elk. It provides good grazing for big
game animals. However, most areas of this soil are
cultivated, so it is necessary to plant trees and shrubs if
food and cover are to be developed for wildlife.

This soil is limited for urban uses, roads, and recreation
facilities by wetness and flooding and the steepness of
slopes.

Capability subclass Ve, irrigated and nonirrigated.

25-Jugson coarse sandy loam, 5 to 30 percent
slopes. This is a moderately deep, somewhat excessively
drained, gently sloping to moderately steep soil. This soil
formed in residuum of granite. It is on north-facing slopes on
mountains surrounding the valleys at an elevation of 5,000 to
7,000 feet. The average annual precipitation is 35 inches, the
average annual temperature is 34 degrees F., and the frost-
free period is about 50 days.

Included in mapping are small areas of Rock outcrop,
Shellrock loamy coarse sand, Bryan coarse sandy loam, Pyle
loamy coarse sand, and areas of a soil that has a sandy loam
surface layer.

Typically, this soil has a 1-inch thick organic layer that
overlies the subsurface layer. The subsurface layer is light
brownish gray, slightly acid coarse sandy loam less than 1 inch
thick. The subsoil is grayish brown, slightly acid coarse sandy
loam 20 inches thick. The substratum is light brownish gray,
medium acid loamy coarse sand 15 inches thick. Decomposed
biotite granite is at a depth of 35 inches.

Permeability is moderately rapid in the subsoil and rapid in
the substratum. The root zone extends to a depth of 20 to 40
inches. The available water capacity is low. Runoff is
medium, and the hazard of erosion is moderate or severe.

This soil is used as woodland and watershed and for wildlife
habitat and recreation uses. The stand of timber and the
understory plants on this soil need to be maintained for these
uses.

This soil is suited to the production of grand fir, Douglas-fir,
lodgepole pine, and western white pine. It can produce
about 13,500 cubic feet per acre (0.6 inch or more in
diameter) of pine at 100 years of age, or 81,000 board feet per
acre (Scribner rule) of merchantable timber, 12.6 inches or
more in diameter, from an unman-



aged stand at 120 years of age, based on the mean annual
increment.

Timber production is restricted by the very low available
water capacity of this soil and by the hazard of erosion. In
harvesting trees, conventional equipment such as rubber-
tired skidders and crawlers can be used. Roads, landings, and
skid trails should be planned carefully so that soil loss is
minimized. Reforestation after harvest should be managed
carefully so that competition from undesirable understory
plants is minimized.

The native understory vegetation is very sparse and is not
suitable for grazing if the stand of trees is fully stocked. If the
tree canopy is opened by logging, fire, or other disturbance, the
potential for grazing and the understory vegetation improve.
The grazing potential remains for 10 to 20 years. Grazing
should be managed to insure tree regeneration and to protect
the soil by leaving an adequate amount of litter on the
surface.

The principal native understory plants in areas where the
canopy is more open are common beargrass, goldthread,
and pachystima. Total annual air-dry herbage production
ranges from about 1,000 pounds per acre in areas where
the canopy is more open to 50 pounds per acre in areas where
the stand is fully stocked.

Roads, skid trails, landings, and other areas where the
soil has been disturbed should be seeded to adapted
plant species to reduce erosion. Seeding in these areas
should take place in the fall following the soil disturbance
so that competition from weeds and brush is minimized. By
reducing brush competition, seeding can also promote natural
tree regeneration. Some adapted plant species that can be
used in seeding are orchardgrass, timothy, tall fescue, and
white dutch clover.

This soil supports vegetation that is suitable as cover and
food for grouse, snowshoe hare, squirrel, songbirds, hawk, fox,
coyote, skunk, bear, deer, and elk. If the soil is used for
wildlife habitat, planting seed crops as food for wildlife can
improve the habitat.

This soil is limited for many urban uses by the moderate
depth to rock and the steepness of slopes. Its suitability for
roads and streets and recreation facilities is limited by the
steepness of slopes.

Capability subclass Vle, nonirrigated.

26-Jugson coarse sandy loam, 30 to 60 percent
slopes. This is a moderately deep, somewhat excessively
drained, steep soil. This soil formed in material that weathered
from granite. It is on north-facing slopes on mountains
surrounding the valleys at an elevation of 5,000 to 7,000
feet. The average annual precipitation is 35 inches, the
average annual temperature is 34 degrees F., and the
frost-free period is 50 days.

Included in mapping are small areas of Rock outcrop,
Shellrock loamy coarse sand, Bryan coarse sandy loam, Pyle
loamy coarse sand, and areas of a soil that has a sandy loam
surface layer.

Typically, this soil has a 1-inch thick organic layer that
overlies a subsurface layer. The subsurface layer is light
brownish gray, slightly acid coarse sandy loam less than 1
inch thick. The subsoil is grayish brown, slightly acid coarse
sandy loam 20 inches thick. The substratum is light brownish
gray, medium acid loamy coarse sand 15 inches thick.
Decomposing biotite granite is at a depth of 35 inches.

Permeability is moderately rapid in the subsoil and rapid in
the substratum. The root zone extends to a depth between
20 and 40 inches. The available water capacity is low.
Runoff is rapid, and the hazard of erosion is severe or very
severe.

This soil is used as woodland and watershed and for wildlife
habitat and recreation uses. The stand of timber and the
understory plants on this soil need to be maintained for these
uses.

This soil is suited to the production of grand fir, lodgepole
pine, Douglas-fir, and western white pine. It can produce
about 13,500 cubic feet per acre (0.6 inch or more in
diameter) of timber at 100 years of age, or 81,000 board
feet per acre (Scribner rule) of merchantable timber, 12.6
inches or more in diameter, from an unmanaged stand
at 120 years of age, based on the mean annual increment.

Timber production is restricted by the steepness of slopes
and the hazard of erosion. Slopes generally are too steep
for cross-slope operations using conventional equipment
such as rubber-tired skidders and crawlers. In harvesting
trees, special equipment that causes a minimum of soil
disturbance should be used. Reforestation after harvest should
be managed carefully so that competition from undesirable
understory plants is minimized.

The native understory vegetation is very sparse and is not
suitable for grazing if the stand of trees is fully stocked. If the
tree canopy is opened by logging, fire, or other disturbance, the
understory vegetation and the potential for grazing improve.
This grazing potential remains for 10 to 20 years. Grazing
should be managed to insure tree regeneration and to protect
the soil by leaving an adequate amount of litter on the
surface. The steep slopes severely restrict the movement
of livestock and the accessibility to forage.

The principal native understory plants in areas where the
canopy is more open are common beargrass, goldthread,
and pachystima. Total annual air-dry herbage production
ranges from about 1,000 pounds per acre in areas where
the canopy is more open to 50 pounds per acre in areas
where the stand is fully stocked.

Roads, skid trails, landings, and other areas where the soil
has been distributed should be seeded to adapted plant
species to reduce erosion. Seeding in these areas should
take place in the fall following the soil disturbance so that
competition from weeds and brush is minimized. By reducing
brush competition, seeding can promote natural tree
regeneration. Some adapted plant spe-



cies that can be used in seeding are orchardgrass, timothy, tall
fescue, and white dutch clover.

This soil supports vegetation that is suitable as cover and
food for grouse, snowshoe hare, squirrel, songbirds, hawk,
fox, coyote, skunk, weasel, bear, deer, and elk. It provides
good food for big game animals and good cover for other
wildlife. If this soil is used for wildlife habitat, planting seed
crops as food for wildlife can improve the habitat.

This soil is limited for urban uses by the moderate depth to
rock and the steepness of slopes. Its suitability for roads and
streets and for recreation facilities is limited by the steepness
of slopes.

Capability subclass Vlle, nonirrigated.

27-Jurvannah sandy loam. This is a very deep, poorly
drained, level to nearly level soil. This soil formed in alluvium
that derived from granite. It is on alluvial fans, low stream
terraces, and flood plains along streams at an elevation of
4,800 to 5,100 feet. The slope is 0 to 2 percent. The average
annual precipitation is 23 inches, the average annual
temperature is 39 degrees F., and the frost-free period is
about 70 days.

Included in mapping are small areas of Melton loam and
Roseberry coarse sandy loam. Also included are escarpment
areas where the soils are similar to this Jurvannah soil
except that they have slopes that range to 40 percent.

Typically, the surface layer is grayish brown, medium acid
sandy loam 6 inches thick. The underlying material, to a
depth of 10 inches, is very pale brown, medium acid sand,;
to a depth of 22 inches, it is white, medium acid gravelly sand;
and to a depth of 60 inches or more, it is pink and yellowish
red and very pale brown and pale brown, slightly acid,
very gravelly sand.

Permeability is very rapid. The root zone extends to a depth
of 60 inches or more. The available water capacity is very
low. Runoff is slow; the hazard of erosion is slight, or
there is no hazard. The water table is between depths of 18
and 36 inches from midspring to midsummer.

This soil is used as rangeland and watershed and for wildlife
habitat and recreation uses. The natural plant community is
mainly sedges, rushes, redtop, tufted hairgrass, and willow.
Proper grazing and a planned grazing system are needed to
maintain an adequate plant cover and plant vigor, to
improve grazing efficiency, and to improve wildlife habitat.

This soil is mainly used for summer grazing. Drainage of this
soil is possible, but it is difficult because of the low
position of the soil on the landscape. Using shallow ditches to
remove excess surface water can help to improve plant
growth. If drained, this soil can be cultivated and seeded to
adapted grasses and legumes.

This soil supports vegetation that is suitable as food for
ducks, geese, and other waterfowl. Uncultivated and
unharvested areas provide excellent cover for wildlife.

The short growing season limits the growth of grain or seed
crops. Other wildlife in the area include grouse, rabbit,
fox, skunk, hawk, squirrel, songbirds, fisher, mink, muskrat,
beaver, and weasel. The population of these animals is
small; however, leaving some areas unharvested or growing
seed crops as food for wildlife can help to increase the
wildlife population.

This soil is limited for urban uses, roads, and recreation
facilities by the hazards of wetness and flooding. This
soil is a good source of gravel; however, the high water table
limits accessibility in some areas.

Capability subclass Vw, irrigated and nonirrigated.

28-Kangas coarse sandy loam. This is a very deep,
somewhat excessively drained, level to nearly level soil. This
soil formed in glacial outwash. It is on outwash plains
and terraces along streams at an elevation of 4,800 to
5,100 feet. The slope is 0 to 2 percent. The average
annual precipitation is 23 inches, the average annual
temperature is 39 degrees F., and the frost-free period is
about 70 days.

Included in mapping are small areas of Roseberry coarse
sandy loam, Melton loam, Donnel sandy loam, and
Kangas fine gravelly loamy coarse sand. Also included are
areas where this Kangas soil has slopes that range to
8 percent and escarpment areas where the soils are
similar to this Kangas soil except that they have slopes that
range to 40 percent.

Typically, the surface layer is grayish brown and brown,
slightly acid coarse sandy loam 16 inches thick. The
underlying material, to a depth of 42 inches, is pale brown and
very pale brown, slightly acid fine gravelly loamy sand;
and, to a depth of 60 inches or more, it is very pale brown,
slightly acid fine gravelly coarse sand.

Permeability is rapid. The root zone extends to a depth of
60 inches or more. The available water capacity is very low.
Runoff is slow or very slow. The hazard of erosion is
slight, or there is no hazard.

This soil is used as rangeland and watershed and for wildlife
habitat and recreation. The principal native understory plants
are ldaho fescue, arrowleaf balsamroot, and mountain big
sagebrush. If the vigor of the grasses declines, the vegetation
will be dominated by sagebrush. If this soil is used for grazing
livestock, proper grazing and using a planned grazing system
are essential to maintain or to improve range condition,
plant vigor, and wildlife habitat.

In some areas, this soil has been cultivated. A suitable
rotation consists of grass or hay maintained as long as the
stand is productive, 1 or 2 years of oats, and then seeding to
adapted grasses and legumes. Border and sprinkler
irrigation systems are suitable. Because of the high water
intake rate of this soil, sprinklers are the best method of
irrigation.

This soil supports vegetation that is suitable as food for
grouse, snowshoe hare, squirrel, hawk, fox, skunk,
songbirds, and deer. The best cover is provided in areas



that have been invaded by lodgepole pine and brush. Crops
provide food for wildlife.

This soil is limited for urban uses because it is subject to
flooding. Because of the rapid permeability, the pollution of
ground water is a hazard. This soil is a good source of
sand.

Capability subclass IVs, irrigated and nonirrigated.

29-Kangas fine gravelly loamy coarse sand. This is a
very deep, somewhat excessively drained, level to nearly level
soil. This soil formed in glacial outwash. It is on outwash
plains and terraces along streams at an elevation of
4,800 to 5,100 feet. The slope is 0 to 2 percent. The
average annual precipitation is 23 inches, the average annual
temperature is 39 degrees F., and the frost-free period is
about 70 days.

Included in mapping are small areas of Roseberry coarse
sandy loam, Melton loam, Donnel sandy loam, and Kangas
coarse sandy loam. Also included are areas where this Kangas
soil has slopes that range to 8 percent and escarpment areas
where the soils are similar to this Kangas soil except that they
have slopes that range to 40 percent.

Typically, the surface layer is grayish brown and brown,
slightly acid, fine gravelly loamy coarse sand 16 inches thick.
The underlying material, to a depth of 42 inches, is pale brown
and very pale brown, slightly acid, fine gravelly loamy coarse
sand; and, to a depth of 60 inches or more, it is very pale
brown, slightly acid, fine gravelly coarse sand.

Permeability is rapid. The root zone extends to a depth of
60 inches or more. The available water capacity is very low.
Runoff is very slow. The hazard of erosion is slight, or there is
no hazard.

This soil is used as rangeland and watershed and for wildlife
habitat and recreation uses. The principal native understory
plants are ldaho fescue, arrowleaf balsamroot, and mountain
big sagebrush. If the vigor of grasses declines, the vegetation
will be dominated by sagebrush. If this soil is used for
grazing livestock, proper grazing and using a planned
grazing system are essential to maintain or to improve
range condition, plant vigor, and wildlife habitat.

In some areas, this soil has been cultivated. A suitable
crop rotation consists of grass or hay maintained as long as
the stand is productive, 1 or 2 years of oats, and then
seeding to adapted grasses and legumes. The droughty
condition of this soil is a limitation to plant growth. Because of
the very high rate of water intake, sprinklers are the best
method of irrigation.

This soil supports vegetation that is suitable as food for
grouse, snowshoe hare, squirrel, fox, skunk, hawk,
songbirds, and deer. The best wildlife cover is provided in
areas that have been invaded by lodgepole pine and brush.
Crops can provide food for wildlife.

This soil is limited for urban uses because it is subject to
flooding. Because of the rapid permeability, the pollu-

tion of ground water is a hazard. This soil is limited to use as a
site for recreation facilities because of the coarse textured
surface layer. This soil is a good source of sand.

Capability subclass IVs, irrigated and nonirrigated.

30-Koppes-Toiyabe complex, 40 to 60 percent slopes.
This complex consists of steep soils that are on south-facing
slopes of mountains between Beaver Creek and Clear Creek.
These soils are at an elevation of 4,500 to 6,000 feet.
Koppes coarse sandy loam makes up about 50 percent of this
complex, and Toiyabe loamy coarse sand makes up about 35
percent. The remaining 15 percent of the complex consists of
Coski sandy loam, Pyle loamy coarse sand, and Quartzburg
loamy coarse sand.

The Koppes soil is very deep and well drained. If formed in
colluvium and residuum of granite. It is in swales and concave
positions on mountains. The average annual precipitation is 29
inches, the average annual temperature is 39 degrees F.,
and the frost-free period is about 60 days.

Typically, the surface layer of the Koppes soil is grayish
brown, slightly acid coarse sandy loam 13 inches thick. The
underlying material, to a depth of 44 inches, is pale brown,
slightly acid, gravelly loamy coarse sand and loamy coarse
sand; and, to a depth of 60 inches or more, it is pale
brown, neutral, gravelly loamy coarse sand and gravelly
sand.

The Koppes soil has rapid permeability. The root zone
extends to a depth of 60 inches or more. The available
water capacity is low. Runoff is rapid, and the hazard of
erosion is severe or very severe.

Toiyabe soil is shallow and excessively drained. It formed
in residuum of granite. It is on mountain ridgetops and
saddles. The average annual precipitation is 29 inches, the
average annual temperature is 41 degrees F., and the
frost-free period is about 70 days.

Typically, the surface layer of the Toiyabe soil is grayish
brown, medium acid loamy coarse sand 5 inches thick. The
underlying material is light brownish gray, medium acid,
gravelly loamy coarse sand 6 inches thick. Decomposing
granite is at a depth of 11 inches.

The Toiyabe soil has rapid permeability. The root zone
extends to a depth of 10 to 20 inches. The available water
capacity is very low. Runoff is rapid, and the hazard of
erosion is severe or very severe.

This complex is used as woodland and watershed and for
recreation uses and wildlife habitat. The stand of timber and
the forage plants on these soils need to be maintained for
these uses.

The Koppes soil is suited to the production of Douglas-fir
and ponderosa pine. It can produce about 3,400 cubic feet
per acre (0.6 inch or more in diameter) of timber at 40 years of
age, or 38,000 board feet per acre (Scribner rule) of
merchantable timber, 11.6 inches or



more in diameter, from an unmanaged stand at 130 years of
age, based on the mean annual increment.

Timber production is restricted by the very low available
water capacity of this soil. Harvesting is restricted by the
steepness of slopes and the hazard of erosion. Slopes
generally are too steep for cross-slope operations using
conventional equipment such as rubber-tired skidders and
crawlers. Special equipment that causes a minimum of soil
disturbance should be used in harvesting trees.
Reforestation and site preparation should be planned
carefully before harvesting trees to insure natural
reproduction.

The Toiyabe soil is suited to the production of ponderosa
pine. It can produce about 2,750 cubic feet per acre (0.6
inch or more in diameter) of pine at 40 years of age, or
33,800 board feet per acre (Scribner rule) of merchantable
timber, 11.6 inches or more in diameter, from an unmanaged
stand at 150 years of age, based on the mean annual
increment.

Timber production is restricted by the very low available
water capacity and the shallowness of this soil. Harvesting is
restricted by the steepness of slopes, the hazard of
erosion, and the shallowness of the soil. Slopes generally
are too steep for cross-slope operations using conventional
equipment such as rubber-tired skidders and crawlers.
Because of the shallowness of this soil, road construction
requires the excavation of bedrock. Special equipment
that causes a minimum of soil disturbance should be used
in harvesting trees. Stands of cut-over timber commonly
are understocked because of the high seedling mortality
during hot, dry periods in summer. Reforestation and site
preparation should be planned carefully before trees are
harvested to insure natural reproduction. Shade from
mature trees can help to reduce seedling mortality.

The potential for grazing the native understory vegetation on
the Koppes soil is fair if the stand of trees is fully stocked.
The principal native understory plants in areas where the
canopy is more open are mallow ninebark, elk sedge, pine
reedgrass, and common snowberry. Total annual air-dry
herbage production ranges from about 1,200 pounds per
acre in areas where the canopy is more open to 550
pounds per acre in areas where the stand is fully stocked.

The potential for grazing the native understory vegetation on
the Toiyabe soil is fair if the stand of trees is fully stocked.
The principal native understory plants in areas where the
canopy is more open are ldaho fescue, common
snowberry, bluebunch wheatgrass, and elk sedge. Total
annual air-dry herbage production ranges from about 900
pounds per acre in areas where the canopy is more open
to 300 pounds per acre in areas where the stand is fully
stocked.

If the tree canopy is opened on either soil by logging, fire, or
other disturbance, the production and quality of the understory
vegetation improve, and thus the grazing potential improves.
The grazing potential remains for 10

to 20 years. Proper grazing and a planned grazing system are
essential to insure tree regeneration, to maintain an
adequate plant cover and plant vigor, and to protect the
soil by leaving an adequate amount of litter on the surface.
The steep slopes severely restrict the movement of livestock
and the accessibility to forage.

Roads, skid trails, landings, and other areas where the
soil has been disturbed should be seeded to adapted
plant species to reduce erosion. Seeding in these areas
should take place in the fall following the soil disturbance
so that competition from weeds and brush is minimized. By
reducing brush competition, seeding can also promote natural
tree regeneration. Some adapted plant species that can be
used in seeding are orchardgrass, tall fescue, pubescent
wheatgrass, and intermediate wheatgrass.

These soils support vegetation that is suitable as food and
cover for grouse, squirrel, snowshoe hare, songbirds, weasel,
hawk, fox, coyote, skunk, bear, deer, and elk. If these soils are
used for wildlife habitat, planting seed crops as food for
wildlife can improve the habitat.

These soils are limited for urban and recreation uses by the
steep slopes and the shallowness of the Toiyabe soil.

Capability subclass Vlle, nonirrigated.

31-McCall complex, 5 to 50 percent slopes. This
complex consists mainly of gently sloping to steep soils and
some very steep soils on glacial moraines surrounding Payette
Lake. These soils are at an elevation of 4,900 to 5,300
feet. McCall very cobbly sandy loam on south-facing slopes
makes up about 60 percent of this complex, and McCall very
cobbly sandy loam on north-facing slopes makes up about 35
percent. The remaining 5 percent of the complex consists of
Jugson coarse sandy loam, Gestrin loam, Melton loam,
Archabal loam, and a soil that is similar to McCall soils but
has a surface layer of very cobbly loam, very gravelly loam, or
very gravelly sandy loam.

McCall soils are very deep and somewhat excessively
drained. They formed in moderately coarse textured and
coarse textured, cobbly and stony glacial till. The average
annual precipitation is 25 inches, the average annual
temperature is 39 degrees F., and the frost-free period is
about 70 days.

The McCall soil on south-facing slopes typically has a 1-1/2
inch thick organic layer that overlies the surface layer. The
surface layer is dark grayish brown, medium acid, very cobbly
sandy loam and brown, slightly acid, very cobbly sandy
loam 8 inches thick. The subsoil is brown and pale brown,
slightly acid, very cobbly sandy loam and very cobbly coarse
sandy loam 40 inches thick. The substratum, to a depth of 60
inches or more, is light brownish gray, slightly acid, very cobbly
coarse sand.

The McCall soil on north-facing slopes typically is similar
to that on south-facing slopes except that the organic



layer and surface layer are slightly thicker and the organic
matter content in the surface layer is slightly higher. The main
difference is temperature and its effect on the available
water capacity of the soils. Grand fir does not grow on the
south-facing slopes because the soils are droughty.

McCall soils have moderately rapid permeability in the
subsoil and rapid permeability in the substratum. The root zone
extends to a depth of 60 inches or more. The available water
capacity is low. Runoff is medium to very rapid, and the
hazard of erosion is moderate to very severe.

The soils in this complex are used as woodland and
watershed and for urban development, recreation uses, and
wildlife habitat. Most of these uses depend on the
maintenance of a healthy stand of timber and understory
plants.

The McCall soil on south-facing slopes is suited to the
production of Douglas-fir and ponderosa pine. It can pro-
duce about 2,750 cubic feet per acre (0.6 inch or more in
diameter) of timber at 40 years of age, or 29,000 board
feet per acre (Scribner rule) of merchantable timber, 11.6
inches or more in diameter, from an unmanaged stand at
130 years of age, based on the mean annual increment.

The McCall soil on north-facing slopes is suited to the
production of grand fir, Douglas-fir, and ponderosa pine. It
can produce about 11,850 cubic feet per acre (0.6 inch or
more in diameter) of timber at 100 years of age, or 59,000
board feet per acre (Scribner rule) of merchantable timber,
12.6 inches or more in diameter, from an unmanaged
stand at 120 years of age, based on the mean annual
increment.

Timber production is restricted by the steepness of slopes
and by the stones and boulders on the surface.
Conventional methods can be used to harvest trees, but
road construction requires grading and shaping because of the
surface stones and boulders. The areas of steep soils are
small and localized, and special harvesting equipment is
not needed in these areas. Reforestation and site
preparation should be planned carefully before trees are
harvested to insure natural reproduction and to minimize soll
loss.

The potential for grazing the native understory vegetation is
poor to fair if the stand of trees is fully stocked. If the tree
canopy is opened by logging, fire, or other disturbance, the
production and quality of the understory vegetation improve,
and thus the grazing potential improves. The grazing
potential remains for 10 to 20 years. Proper grazing and a
planned grazing system are essential to insure tree
regeneration, to maintain an adequate plant cover and plant
vigor, and to protect the soil by leaving an adequate
amount of litter on the surface.

The principal native understory plants in areas where the
canopy is more open are mallow ninebark, elk sedge, pine
reedgrass, and common snowberry. Total annual air-dry
herbage production ranges from about

1,000 pounds per acre in areas where the canopy is more
open to 75 pounds per acre in areas where the stand is
fully stocked.

Roads, skid trails, landings, and other areas where the soll
has been disturbed should be seeded to adapted plant
species to reduce erosion. Seeding in these areas should take
place in the fall following the soil disturbance so that
competition from weeds and brush is minimized. By reducing
brush competition, seeding can also promote natural tree
regeneration. Some adapted plant species that can be used
in seeding are orchardgrass, tall fescue, pubescent
wheatgrass, and intermediate wheatgrass.

These soils support vegetation that is suitable as cover and
food for deer, elk, fox, coyote, skunk, hawk, squirrel,
grouse, and bear. If these soils are used for wildlife habitat,
planting seed crops as food for wildlife can improve the
habitat.

Near the town of McCall, these soils are used for urban
development. However, they are limited for urban use, as sites
for roads, and for recreation facilities because of the large
stones and boulders on the surface and the steepness of
slopes. If these soils are used as septic tank absorption
fields, the pollution of ground water and of nearby Payette
Lake is a hazard because the permeability of these soils is
rapid. Large stones and boulders and the hazard of cutbanks
caving are limitations to excavation.

Capability subclass Vle, nonirrigated.

32-McCall-Naz complex, 5 to 40 percent slopes.
This complex consists of gently sloping to steep soils that are
on glaciated mountain benches and meadows surrounding
Payette Lake. These soils are at an elevation of 5,000 to 6,500
feet. McCall very cobbly sandy loam, 5 to 40 percent slopes,
makes up about 55 percent of this complex, and Naz
sandy loam, 10 to 40 percent slopes, makes up about 20
percent. The remaining 25 percent is Jugson coarse
sandy loam, Melton loam, Roseberry coarse sandy loam,
and Rock outcrop.

The McCall soil is in areas of glacial deposits. This soil is
very deep and somewhat excessively drained. It formed in
moderately coarse textured and coarse textured cobbly and
stony glacial till. The average annual precipitation is 25
inches, the average annual temperature is 39 degrees F., and
the frost-free period is about 70 days.

The McCall soil typically has a 2-inch thick organic layer that
overlies the surface layer. The surface layer is dark grayish
brown, medium acid very cobbly sandy loam and brown,
slightly acid very cobbly sandy loam about 8 inches thick. The
subsoil is pale brown, slightly acid very cobbly sandy loam
and very cobbly coarse sandy loam 40 inches thick. The
substratum, to a depth of 60 inches or more, is light brownish
gray, slightly acid very cobbly coarse sand.



The McCall soil has moderately rapid permeability in the
subsoil and rapid permeability in the substratum. The root
zone extends to a depth of 60 inches or more. The available
water capacity is low. Runoff is medium to very rapid, and the
hazard of erosion is slight to severe.

The Naz soil is in areas of residual soil material. This soil is
deep and well drained. It formed in colluvium and residuum
of granite, diorite, and porphyry. The average annual
precipitation is 28 inches, the average annual
temperature is 38 degrees F., and the frost-free period is
about 60 days.

The Naz soil typically has a 1-inch thick organic layer that
overlies the surface layer. The surface layer is 26 inches
thick. In the upper part, it is very dark grayish brown and
dark brown, slightly acid sandy loam 18 inches thick,
and in the lower part it is dark grayish brown, slightly
acid gravelly sandy loam 8 inches thick. The underlying
material, to a depth of 60 inches, is pale brown, medium acid
cobbly coarse sandy loam.

The Naz soil has rapid permeability. The root zone extends
to a depth of 40 to 70 inches. The available water capacity is
moderate. Runoff is medium to rapid, and the hazard of
erosion is slight to severe.

The soils in this complex are used as woodland and
watershed and for recreation and wildlife habitat. These uses
depend on the maintenance of a healthy stand of timber
and understory plants.

The McCall soil is suited to the production of grand fir,
Douglas-fir, and ponderosa pine. It can produce about 11,850
cubic feet per acre (0.6 inch or more in diameter) of timber at
100 years of age, or 59,000 board feet per acre (Scribner rule)
of merchantable timber, 12.6 inches or more in diameter, from
an unmanaged stand at 120 years of age, based on the
mean annual increment.

The Naz soil is suited to the production of ponderosa
pine. It can produce about 5,050 cubic feet per acre (0.6 inch
or more in diameter) of pine at 50 years of age, or 44,600 board
feet per acre (Scribner rule) of merchantable timber, 11.6
inches or more in diameter, from an unmanaged stand at
120 years of age, based on the mean annual increment.

Timber production is restricted by the steepness of
slopes and by the stones and boulders on the surface.
Conventional methods can be used to harvest trees, but
road construction requires grading and shaping because of the
surface stones and boulders. The areas of steep soils are
small and localized, and special harvesting equipment
generally is not needed in these areas. Reforestation and
site preparation should be planned carefully before trees are
harvested to insure natural reproduction and to minimize soil
loss.

The native understory vegetation is very sparse and is not
suitable for grazing if the stand of trees is fully stocked. If the
tree canopy is opened by logging, fire, or other disturbance,
the understory vegetation and the potential for grazing
improve. The grazing potential remains for 10 to 20 years.
Grazing should be managed to insure

tree regeneration and to protect the soil by leaving an
adequate amount of litter on the surface.

The principal native understory plants in areas where the
canopy is more open are mallow ninebark, pine reedgrass,
and common snowberry. Total annual air-dry herbage
production ranges from about 1,000 pounds per acre in
areas where the canopy is more open to 75 pounds
per acre in areas where the stand is fully stocked.

Roads, skid trails, landings, and other areas where the
soil has been disturbed should be seeded to adapted plant
species to reduce erosion. Seeding in these areas should
take place in the fall following the soil disturbance so that
competition from weeds and brush is minimized. By reducing
brush competition, seeding can also promote natural tree
regeneration. Some adapted plant species that can be used
in seeding are orchardgrass, timothy, tall fescue, and white
dutch clover.

These soils support vegetation that is suitable as cover and
food for grouse, squirrel, snowshoe hare, songbirds, hawk,
fox, coyote, skunk, weasel, bear, deer, and elk. If these soils
are used for wildlife habitat, planting seed crops as food for
wildlife can improve the habitat.

These soils are limited for urban and recreation uses by the
steepness of slopes, boulders, stones, and rock outcrops.

Capability subclass Vle, nonirrigated.

33-McCall-Rock outcrop complex, 40 to 60 percent
slopes. This complex consists of steep soils and areas of Rock
outcrop on glaciated mountains surrounding the Payette Lakes.
The elevation is 5,000 to 6,500 feet.

McCall very cobbly sandy loam makes up about 65 percent
of this complex. Rock outcrop makes up about 15 percent,
and Naz sandy loam makes up about 10 percent of the
complex. The remaining 10 percent of the complex consists
of Jugson coarse sandy loam and a soil that is similar to
Toiyabe loamy sand except that it has an organic layer 2 to 4
inches thick and has bedrock within a depth of 10 inches.

The McCall soil is in areas of glacial deposits. This soil is
very deep and somewhat excessively drained. It formed in
moderately coarse textured and coarse textured, cobbly
and stony glacial till. The average annual precipitation is 25
inches, the average annual temperature is 39 degrees F., and
the frost-free period is about 70 days.

The McCall soil typically has a 2-inch thick organic layer that
overlies the surface layer. The surface layer is dark grayish
brown, medium acid very cobbly sandy loam and brown,
slightly acid very cobbly sandy loam about 8 inches thick. The
subsoil is pale brown, slightly acid very cobbly sandy loam 40
inches thick. The substratum, to a depth of 60 inches or
more, is light brownish gray, slightly acid very cobbly coarse
sand.



The McCall soil has moderately rapid permeability in the
subsoil and rapid permeability in the substratum. The root
zone extends to a depth of 60 inches or more. The available
water capacity is low. Runoff is very rapid, and the hazard of
erosion is severe or very severe.

Rock outcrop consists of areas that have large surface
boulders and exposed granitic bedrock.

The Naz soil is in areas of residual soil material. This soil is
deep and well drained. It formed in colluvium and residuum
of granite, diorite, and porphyry. The average annual
precipitation is 28 inches, the average annual
temperature is 38 degrees F., and the frost-free period is
about 60 days.

The Naz soil typically has a 1-inch thick organic layer that
overlies the surface layer. The surface layer is 26 inches
thick. It is very dark grayish brown and dark brown,
slightly acid sandy loam 18 inches thick in the upper part
and dark grayish brown, slightly acid gravelly sandy loam 8
inches thick in the lower part. The underlying material, to a
depth of 60 inches, is pale brown, medium acid, cobbly
coarse sandy loam.

The Naz soil has rapid permeability. The root zone extends
to a depth of 40 to 70 inches. The available water capacity is
moderate. Runoff is very rapid, and the hazard of erosion is
severe or very severe.

The soils in this complex are used as woodland and
watershed and for recreation uses and wildlife habitat.
These uses depend on the maintenance of a good stand of
timber and understory plants.

The McCall soil is suited to the production of grand fir,
Douglas-fir, and ponderosa pine. It can produce about 11,850
cubic feet per acre (0.6 inch or more in diameter) of timber at
100 years of age, or 59,000 board feet per acre (Scribner rule)
of merchantable timber, 12.6 inches or more in diameter, from
an unmanaged stand at 120 years of age, based on the
mean annual increment.

The Naz solil is suited to the production of ponderosa pine. It
can produce about 5,050 cubic feet per acre (0.6 inch or more
in diameter) of timber at 50 years of age, or 44,600 board feet
per acre (Scribner rule) of merchantable timber, 11.6 inches
or more in diameter, from an unmanaged stand at 120
years of age, based on the mean annual increment.

Timber production is restricted by the many rock outcrops.
Harvesting is limited by the steep slopes and poor
accessibility to the areas. The topography severely restricts
timber production because of the complex pattern of rock
outcrops, surface boulders, and small steep areas of
productive soils. Road construction is difficult and costly
because there are no suitable sites for roads. Conventional
methods cannot be used to harvest trees. Reforestation must
be planned carefully to reduce competition from undesirable
understory plants.

The native understory vegetation on the McCall and Naz
soils is very sparse and is not suitable for grazing if the stand of
trees is fully stocked. If the tree canopy is opened by logging,
fire, or other disturbance, the under

story vegetation and the potential for, grazing improve. The
grazing potential remains for 10 to 20 years. Grazing should
be managed to insure tree regeneration and to protect the soil
by leaving an adequate amount of litter on the surface. The
steep slopes severely restrict the movement of livestock
and the accessibility to forage.

The principal native understory plants in areas where the
canopy is more open are mallow ninebark, pine reedgrass,
and common snowberry. Total annual air-dry herbage
production ranges from about 850 pounds per acre in areas
where the canopy is more open to 75 pounds per acre in
areas where the stand is fully stocked.

Roads, skid trails, landings, and other areas where the
soil has been disturbed should be seeded to adapted plant
species to reduce erosion. Seeding in these areas should
take place in the fall following the soil disturbance so that
competition from weeds and brush is minimized. By reducing
brush competition, seeding can also promote natural tree
regeneration. Some adapted plant species that can be used in
seeding are orchardgrass, timothy, tall fescue, and white
dutch clover.

These soils support vegetation that is suitable as cover and
food for grouse, squirrel, snowshoe hare, songbirds, hawk, fox,
coyote, skunk, weasel, bear, deer, and elk. If these soils are
used for wildlife habitat, planting seed crops as food for wildlife
can improve the habitat.

These soils are limited for urban and recreational de-
velopment by the steep slopes, the surface boulders and
stones, and the rock outcrops.

Capability subclass Vlle, nonirrigated.

34-Melton loam. This is a very deep, poorly drained,
level to very gently sloping soil. This soil formed in glacial
outwash. It is on stream bottoms, alluvial fans, and outwash
plains in the valleys at an elevation of 4,800 to 5,100 feet.
The average annual precipitation is 23 inches, the
average annual temperature is 38 degrees F., and the
frost-free period is about 68 days.

Included in mapping are small areas of Blackwell clay loam,
Blackwell mucky silt loam, Blackwell Variant silt loam, Cabarton
silty clay loam, Gestrin loam, Roseberry coarse sandy loam,
and a soil that is similar to this Melton soil except that it
has sand, gravel, or cobbles at a depth between 20 and 30
inches.

Typically, the surface layer is dark grayish brown, strongly
acid loam 10 inches thick. The underlying material, to a
depth of 25 inches, is grayish brown, very strongly acid
loam; and to a depth of 30 inches it is brown, very
strongly acid, gravelly sandy loam. Below this, cobbly outwash
that consists of light grayish brown and grayish brown loamy
sand and cobblestones extends to a depth of 60 inches or
more. Mottles are at a depth between 10 and 20 inches.

Permeability is moderate in the surface layer and rapid
below a depth of 30 to 35 inches. The root zone extends . to
a depth of 60 inches or more. The available water



capacity is moderate. Runoff is slow. The hazard of erosion is
slight, or there is no hazard. The water table is at a depth
between 1 and 2 feet from midspring to midsummer.

This soil is used as rangeland and watershed and for
wildlife habitat and recreation uses. The natural plant
community is mainly sedges, rushes, redtop, tufted hairgrass,
and willows. Proper grazing use and a planned grazing
system are needed to maintain an adequate plant cover
and to improve grazing efficiency, plant vigor, and wildlife
habitat.

Summer grazing is the most important use of this soil.
Drainage is possible, but it is difficult because of the low
position of this soil on the landscape. Using shallow
ditches to remove excess surface water can help to
improve plant growth. If drained, this soil can be cultivated and
seeded to adapted grasses and legumes.

This soil supports vegetation that is suitable as food for
ducks, geese, and other waterfowl. Uncultivated and
unharvested areas provide excellent cover for wildlife. The
short growing season limits the growth of grain or seed crops.
Other wildlife in the area include grouse, snowshoe hare,
squirrel, songbirds, fisher, mink, muskrat, beaver, hawk, fox,
skunk, and weasel. The population of some of these
animals is small; leaving some areas unharvested or
growing seed crops as food for wildlife can help to
increase the population.

This soil is limited for urban uses, roads, and recreation
facilities by the hazards of wetness and flooding.

Capability subclass Vw, irrigated and nonirrigated.

35-Naz sandy loam, 40 to 60 percent slopes. Thisis a
deep, well drained, steep soil. This soil formed in residuum and
colluvium that derived from granite, diorite, and porphyry. It is
on south-facing slopes on mountains surrounding Payette
Lake and in the southeastern part of the survey area. The
elevation is 5,000 to 7,200 feet. The average annual
precipitation is 25 inches, the average annual temperature is
39 degrees F., and the frost-free period is about 60 days.

Included in mapping are small areas of Coski sandy loam,
Ligget sandy loam, and McCall very cobbly sandy loam. Also
included are areas of stony and gravelly soils.

The Naz soil typically has a 1-inch thick organic layer that
overlies the surface layer. The surface layer is 26 inches
thick. It is very dark grayish brown and dark brown,
slightly acid sandy loam in the upper part and dark grayish
brown, slightly acid gravelly sandy loam in the lower part. The
underlying material, to a depth of 60 inches, is pale brown,
medium acid cobbly coarse sandy loam.

Permeability is rapid. The root zone extends to a depth
between 40 and 70 inches. The available water capacity is
moderate. Runoff is rapid or very rapid, and the hazard of
erosion is severe or very severe.

This soil is used as woodland and watershed and for
recreation uses and wildlife habitat. These uses depend

on the maintenance of a good stand of timber and understory
plants.

This soil is suited to the production of ponderosa pine. It
can produce about 5,050 cubic feet per acre (0.6 inch or more
in diameter) of pine at 50 years of age, or 44,600 board
feet per acre (Scribner rule) of merchantable timber, 11.6
inches or more in diameter, from an unmanaged stand
at 120 years of age, based on the mean annual increment.

Timber harvest is restricted by the steep slopes. Slopes
generally are too steep for cross-slope operations using
conventional equipment such as rubber-tired skidders and
crawlers. Special equipment that causes a minimum of soil
disturbance should be used in harvesting trees. Reforestation
should be planned carefully to reduce competition from

undesirable understory plants.

The native understory vegetation is very sparse and is not
suitable for grazing if the stand of trees is fully stocked. If the
tree canopy is opened by logging, fire, or other disturbance,
the understory vegetation improves and has limited potential
for grazing. Grazing should be managed to insure tree
regeneration, to maintain an adequate plant cover and plant
vigor, and to protect the soil by leaving an adequate amount of
litter on the surface. The steep slopes severely restrict the
movement of livestock and the accessibility to forage.

The principal native understory plants in areas where the
canopy is more open are pine reedgrass, common
snowberry, lupine, mallow ninebark, and California brome.
Total annual air-dry herbage production ranges from about
1,000 pounds per acre in areas where the canopy is more
open to 200 pounds per acre in areas where the stand is fully
stocked.

Roads, skid trails, landings, and, other areas where the soil
has been disturbed should be seeded to adapted plant
species to reduce erosion. Seeding in these areas should take
place in the fall following the soil disturbance so that
competition from weeds and brush is minimized. By reducing
brush competition, seeding can also promote natural tree
regeneration. Some adapted plant species that can be used in
seeding are orchardgrass, tall fescue, timothy, and white
dutch clover.

This soil supports vegetation that is suitable as food and
cover for grouse, snowshoe hare, squirrel, songbirds, hawk,

fox, coyote, skunk, bear, deer, and elk. If these soils are used
for wildlife habitat, planting seed crops as food for wildlife
can improve the habitat.

This soil is limited for urban uses, roads, and recreation
facilities by the steep slopes.

Capability subclass Vlle, nonirrigated.

36-Nisula loam, 2 to 4 percent slopes. This is a very deep,
well drained, very gently sloping soil. This soil formed in old
alluvium that derived from basaltic and granitic sources. It
is on alluvial fans and colluvial footslopes mainly along the
west side of Cascade Reservoir. The elevation is 4,800 to
5,300 feet. The average annual



precipitation is 25 inches, the average annual temperature is

40 degrees F., and the frost-free period is about 68 days.

Included in mapping are small areas of Donnel sandy loam,

Demast loam, and Swede silt loam. Also included are

areas where this Nisula soil has slopes of less than 2 percent.

Typically, the surface layer is dark brown and brown,

medium acid loam 12 inches thick. The upper part of the

subsoil is dark yellowish brown, medium acid, heavy loam

13 inches thick; the middle part is yellowish brown and light

yellowish brown, medium acid clay loam 26 inches thick;

and the lower part is brown, medium acid sandy clay loam to

a depth of 60 inches or more.

Permeability is moderately slow. The root zone extends to a
depth of 60 inches or more. The available water capacity is
very high. Runoff is slow, and the hazard of erosion is
slight.

This soil is used as woodland and watershed and for urban
development, recreation uses, and wildlife habitat. The stand
of timber and the understory plants on this soil need to be
maintained for these uses.

This soil is suited to the production of grand fir and Douglas-
fir. It can produce about 11,850 cubic feet per acre (0.6 inch
or more in diameter) of timber at 100 years of age, or
70,500 board feet per acre (Scribner rule) of
merchantable timber, 12.6 inches or more in diameter,
from an unmanaged stand at 140 years of age, based on the
mean annual increment.

Timber production is restricted by the moderately slow
permeability in the subsoil. In harvesting trees, conven-
tional methods that make use of rubber-tired skidders and
crawlers can be used but are restricted during rainy periods in
winter and spring. When the soil is wet, equipment has poor
traction and ruts form in the roads. Reforestation should be
planned carefully to reduce competition from undesirable
understory plants.

The native understory vegetation is very sparse and is not
suitable for grazing if the stand of trees is fully stocked. If the
tree canopy is opened by logging, fire, or other disturbance,
the understory vegetation and the potential for grazing
improve. The grazing potential remains for 10 to 20 years.
Grazing should be managed to insure tree regeneration
and to protect the soil by leaving an adequate amount of
litter on the surface.

The principal native understory plants in areas where the
canopy is more open are elk sedge, heartleaf arnica, pine
reedgrass, and common snowberry. Total annual air-dry
herbage production ranges from about 800 pounds per
acre in areas where the canopy is more open to 100
pounds per acre in areas where the stand is fully stocked.

Roads, skid trails, landings, and other areas where the
soil has been disturbed should be seeded to adapted
species to reduce erosion. Seeding in these areas should
take place in the fall following the soil disturbance so that
competition from weeds and brush is mini

mized. By reducing brush competition, seeding can also
promote natural tree regeneration. Some adapted plant
species that can be used in seeding are orchardgrass,
timothy, tall fescue, and white dutch clover.

This soil supports vegetation that is suitable as food and
cover for grouse, squirrel, snowshoe hare, songbirds, hawk,
fox, coyote, skunk, weasel, deer, bear, and elk. If these
soils are used for wildlife habitat, planting seed crops as food
for wildlife can improve the habitat.

This soil is limited for urban development by the moderate
shrink-swell potential. This limitation should be considered in
the design of foundations. The moderately slow permeability is
a limitation to most recreation facilities.

Capability subclass IVc, nonirrigated.

37-Nisula loam, 4 to 12 percent slopes. This is a very
deep, well drained, gently sloping to moderately sloping soil.
This soil formed in old alluvium that derived from basaltic and
granitic sources. It is on alluvial fans and colluvial foot slopes
mainly along the west side of Cascade reservoir. The
elevation is 4,800 to 5,300 feet. The average annual
precipitation is 25 inches, the average annual temperature is
40 degrees F., and the frost-free period is about 68 days.

Included in mapping are small areas of Donnel sandy loam,
Demast loam, and Swede silt loam.

Typically, the surface layer is dark brown and brown,
medium acid loam 12 inches thick. The upper part of the
subsoil is dark yellowish brown, medium acid, heavy loam
13 inches thick; the middle part is yellowish brown and light
yellowish brown, medium acid clay loam 26 inches thick;
and the lower part is brown, medium acid sandy clay loam to
a depth of 60 inches or more.

Permeability is moderately slow. The root zone extends to a
depth of 60 inches or more. The available water capacity is
very high. Runoff is medium, and the hazard of erosion is
slight to moderate.

This soil is used as woodland and watershed and for urban
development, recreation uses, and wildlife habitat. Most of
these uses depend on the maintenance of a healthy
stand of timber and understory plants.

This soil is suited to the production of grand fir and Douglas-
fir. It can produce about 11,850 cubic feet per acre (0.6 inch
or more in diameter) of timber at 100 years of age, or
70,500 board feet per acre (Scribner rule) of
merchantable timber, 12.6 inches or more in diameter,
from an unmanaged stand at 140 years of age, based on the
mean annual increment.

Timber production is restricted by the hazard of erosion and
the moderately slow permeability in the subsoil. When the
soil is wet, equipment has poor traction and ruts form quickly
in the roads. In harvesting trees, conventional methods can be
used but are restricted during rainy periods in winter and
spring. Reforestation should be planned carefully to reduce
competition from undesirable understory plants.



The native understory vegetation is very sparse and is not
suitable for grazing if the stand of trees is fully stocked. If the
tree canopy is opened by logging, fire, or other disturbance,
the understory vegetation and the potential for grazing
improve. The grazing potential remains for 10 to 20 years.
Grazing should be managed to insure tree regeneration
and to protect the soil by leaving an adequate amount of
litter on the surface.

The principal native understory plants in areas where the
canopy is more open are elk sedge, heartleaf arnica, pine
reedgrass, and common snowberry. Total annual air-dry
herbage production ranges from about 800 pounds per
acre in areas where the canopy is more open to 100
pounds per acre in areas where the stand is fully stocked.

Roads, skid trails, landings, and other areas where the
soil has been disturbed should be seeded to adapted
plant species to reduce erosion. Seeding in these areas
should take place in the fall following the soil disturbance
so that competition from weeds and brush is minimized. By
reducing brush competition, seeding can also promote
natural tree regeneration. Some adapted plant species that
can be used in seeding are orchardgrass, timothy, tall fescue,
and white dutch clover.

This soil supports vegetation that is suitable as food
and cover for grouse, squirrel, snowshoe hare, songbirds,
hawk, fox, coyote, skunk, weasel, deer, bear, and elk. If this
soil is used for wildlife habitat, planting seed crops as food
can improve the habitat.

This soil is limited for urban uses by the moderate shrink-
swell potential and the steepness of slopes. These limitations
should be considered in the design of foundations. The
moderately slow permeability and the steepness of slopes
are limitations to most recreation uses.

Capability subclass Ve, nonirrigated.

38-Nisula loam, 12 to 20 percent slopes. This is a
very deep, well drained, strongly sloping soil. This soil formed
in old alluvium that derived from basaltic and granitic
sources. It is on alluvial fans and colluvial foot slopes mainly
along the west side of Cascade reservoir. The elevation is
4,800 to 5,300 feet. The average annual precipitation is 25
inches, the average annual temperature is 40 degrees F., and
the frost-free period is about 68 days.

Included in mapping are small areas of Demast loam and
Swede silt loam.

Typically, the surface layer is dark brown and brown,
medium acid loam 12 inches thick. The upper part of the
subsoil is dark yellowish brown, medium acid heavy loam 13
inches thick; the middle part is yellowish brown and light
yellowish brown, medium acid clay loam 26 inches thick; and
the lower part is brown, medium acid sandy clay loam to a
depth of 60 inches or more.

Permeability is moderately slow. The root zone extends to a
depth of 60 inches or more. The available

water capacity is very high. Runoff is medium, and the hazard
of erosion is moderate.

This soil is used as woodland and watershed and for
limited urban development, recreation uses, and wildlife
habitat. Most of these uses depend on the maintenance of a
healthy stand of timber and understory plants.

This soil is suited to the production of grand fir and
Douglas-fir. It can produce about 11,850 cubic feet per acre
(0.6 inch or more in diameter) of timber at 100 years of
age, or 70,500 board feet per acre (Scribner rule) of
merchantable timber, 12.6 inches or more in diameter,
from an unmanaged stand at 140 years of age, based on the
mean annual increment.

Timber production is restricted by the moderately slow
permeability in the subsoil. In harvesting trees, conven-
tional methods that make use of rubber-tired skidders
and crawlers can be used but are restricted during rainy
periods in winter and spring. When the soil is wet, equip-
ment has poor traction and ruts form in the roads. Refor-
estation should be planned carefully to reduce competition
from undesirable understory plants.

The native understory vegetation is very sparse and is not
suitable for grazing if the stand of trees is fully stocked. If the
tree canopy is opened by logging, fire, or other disturbance,
the understory vegetation and the potential for grazing
improve. The grazing potential remains for 10 to 20 years.
Grazing should be managed to insure tree regeneration and
to protect the soil by leaving an adequate amount of litter on
the surface.

The principal native understory plants in areas where the
canopy is more open are elk sedge, heartleaf arnica, pine
reedgrass, and common snowberry. Total annual air-dry
herbage production ranges from about 800 pounds per
acre in areas where the canopy is more open to 100
pounds per acre in areas where the stand is fully stocked.

Roads, skid trails, landings, and other areas where the
soil has been disturbed should be seeded to adapted
plant species to reduce erosion. Seeding in these areas
should take place in the fall following the soil disturbance
so that competition from weeds and brush is minimized. By
reducing brush competition, seeding can also promote natural
tree regeneration. Some adapted plant species that can be
used in seeding are orchardgrass, timothy, tall fescue, and
white dutch clover.

This soil supports vegetation that is suitable as food and
cover for grouse, squirrel, snowshoe hare, songbirds,
hawk, fox, coyote, skunk, weasel, deer, bear, and elk. If this
soil is used for wildlife habitat, planting seed crops as food for
wildlife can help to improve the habitat.

This soil is limited for urban uses by the moderate shrink-
swell potential and the steepness of slopes. These limitations
should be considered in the design of foundations. Slope is a
limitation to most recreation facilities.

Capability subclass Vle, nonirrigated.



39-Nisula loam, 30 to 60 percent slopes. This is a
very deep, well drained, steep soil. This soil formed in old
alluvium that derived from basaltic and granitic sources.
It is on alluvial fans and colluvial foot slopes mainly
along the west side of Cascade Reservoir. The elevation
is 4,800 to 5,300 feet. The average annual precipitation is
25 inches, the average annual temperature is 40 degrees F.,
and the frost-free period is about 68 days.

Included in mapping are small areas of Demast loam and
areas that have open stands of ponderosa pine where the soil
is similar to this Nisula soil.

Typically, the surface layer is dark brown and brown,
medium acid loam 12 inches thick. The upper part of the
subsoil is dark yellowish brown, medium acid, heavy
loam 13 inches thick; the middle part is yellowish brown
and light yellowish brown, medium acid clay loam 26
inches thick; and the lower part is brown, medium acid
sandy clay loam to a depth of 60 inches or more.

Permeability is moderately slow. The root zone extends to a
depth of 60 inches or more. The available water capacity is
very high. Runoff is very rapid, and the hazard of erosion is
severe or very severe.

This soil is used as woodland and watershed and for
recreation uses and wildlife habitat. These uses depend
on the maintenance of a healthy stand of timber and
understory plants.

This soil is suited to the production of grand fir and Douglas-
fir. It can produce about 11,850 cubic feet per acre (0.6 inch
or more in diameter) of timber at 100 years of age, or
70,500 board feet per acre (Scribner rule) of merchantable
timber, 12.6 inches or more in diameter, from an
unmanaged stand at 140 years of age, based on the mean
annual increment.

Timber production is restricted by the steep slopes,
erosion, and the moderately slow permeability of the subsoil.

When the soil is wet, equipment has poor traction and ruts form
quickly in roads. In harvesting trees, conventional methods
that make use of rubber-tired skidders and crawlers cannot
be used. Special equipment that causes a minimum of
soil disturbance should be used in harvesting trees.
Reforestation after harvest must be managed carefully to
reduce competition from undesirable understory plants.

The native understory vegetation is very sparse and is not
suitable for grazing if the stand of trees is fully stocked. If the
canopy is opened by logging, fire, or other disturbance, the
understory vegetation and the potential for grazing improve.
The grazing potential remains for 10 to 20 years. Grazing
should be managed to insure tree regeneration and to protect
the soil by leaving an adequate amount of litter on the surface.
The steep slopes severely restrict the movement of livestock
and the accessibility to forage.

The principal native understory plants in areas where the
canopy is more open are elk sedge, heartleaf arnica, pine
reedgrass, and common snowberry. Total annual

air-dry herbage production ranges from about 800 pounds
per acre in areas where the canopy is more open to 100
pounds per acre in areas where the stand is fully stocked.

Roads, skid trails, landings, and other areas where the
soil has been disturbed should be seeded to adapted
plant species to reduce erosion. Seeding in these areas
should take place in the fall following the soil disturbance so
that competition from weeds and brush is minimized. By
reducing brush competition, seeding can also promote natural
tree regeneration. Some adapted plant species that can be
used in seeding are orchardgrass, timothy, tall fescue, and
white dutch clover.

This soil supports vegetation that is suitable as food and
cover for grouse, squirrel, snowshoe hare, songbirds, hawk,
fox, coyote, skunk, weasel, deer, bear, and elk. If this soil is
used for wildlife habitat, planting seed crops as food for
wildlife can improve the habitat.

This soil is limited for urban and recreational development
by the steep slopes.

Capability subclass Vlle, nonirrigated.

40-Pits, gravel. This is a miscellaneous area where pits
were excavated to remove gravel. Some pits are filled with
water and can be developed as fish ponds or can provide a
source of water for wildlife.

Capability class VIII, nonirrigated.

41-Pyle-Koppes complex, 20 to 40 percent slopes.
This complex consists of moderately steep to steep soils on
south-facing slopes of mountains in the eastern part of the
survey area. These soils are at an elevation of 5,000 to
6,500 feet. Pyle loamy coarse sand makes up about 45
percent of this complex, and Koppes coarse sandy loam
makes up 35 percent. The remaining 20 percent of the complex
is Bryan coarse sandy loam, Ligget sandy loam, Quartzburg
loamy coarse sand, Toiyabe loamy coarse sand, a soil that
is similar to Bryan soils but that is loam in the upper part of the
profile, a soil that has a gravelly loam surface layer and a
coarse sandy loam substratum, and a loamy soil that
has a substratum of gravelly coarse sandy loam.

The Pyle soil is on ridgetops and saddles on mountains.
This soil is moderately deep and somewhat excessively
drained. It formed in residuum of granodiorite. The average
annual precipitation is 30 inches, the average annual
temperature is 39 degrees F., and the frost-free period is about
60 days.

The Pyle soil typically has a 1-inch thick organic layer that
overlies the surface layer. The surface layer is grayish brown,
neutral loamy coarse sand 4 inches thick. The underlying
material, to a depth of 14 inches, is pale brown, slightly
acid loamy coarse sand; to a depth of 20 inches it is pale
brown, medium acid coarse sand; and, to a depth of 33 inches,
it is very pale brown, slightly acid gravelly sand.
Decomposing granodiorite is at a depth of 33 inches.



The Pyle soil has very rapid permeability. The root zone
extends to a depth between 20 and 40 inches. The
available water capacity is very low. Runoff is rapid or
very rapid, and the hazard of erosion is moderate or
severe.

The Koppes soil is in swales and concave positions on
mountainsides. This soil is very deep and well drained. It
formed in residuum of granite. The average annual pre-
cipitation is 29 inches, the average annual temperature is 39
degrees F., and the frost-free period is about 60 days.

Typically, the surface layer is grayish brown, slightly acid
coarse sandy loam 13 inches thick. The underlying
material, to a depth of 44 inches, is pale brown, slightly acid,
gravelly loamy coarse sand and loamy coarse sand; and
to a depth of 60 inches or more, it is pale brown, neutral
gravelly loamy coarse sand and gravelly sand.

The Koppes soil has rapid permeability. The root zone
extends to a depth of 60 inches or more. The available
water capacity is low. Runoff is rapid or very rapid, and the
hazard of erosion is moderate or severe.

The soils in this complex are used as woodland and
watershed and for wildlife habitat and recreation. The stand of
timber and the understory plants on these soils need to be
maintained for these uses.

The Pyle soil is suited to the production of Douglas-fir and
ponderosa pine. It can produce about 2,750 cubic feet per
acre (0.6 inch or more in diameter) of timber at 40 years of age,
or 33,800 board feet per acre (Scribner rule) of merchantable
timber, 11.6 inches or more in diameter, from an
unmanaged stand at 150 years of age, based on the mean
annual increment.

Timber production is restricted by the very low available
water capacity and the moderate depth of this soil.
Harvesting is restricted by the hazard of erosion and the
moderate depth of the soil. In harvesting trees, conventional
equipment such as rubber-tired skidders and crawlers can
be used. Road construction requires the excavation of
bedrock because of the moderate depth of this soil. Stands of
cut-over timber commonly are understocked because of the
high seedling mortality during hot, dry periods in summer.
Reforestation and site preparation should be planned
carefully before harvesting trees to insure natural
reproduction. Shade from mature trees can help to reduce
seedling mortality.

The Koppes soil is suited to the production of Douglas-fir
and ponderosa pine. It can produce about 3,400 cubic feet
per acre (0.6 inch or more in diameter) of timber at 40
years of age, or 38,000 board feet per acre (Scribner rule) of
merchantable timber, 11.6 inches or more in diameter,
from an unmanaged stand at 130 years of age, based
on the mean annual increment.

Timber production is restricted by the low available
water capacity. In harvesting trees, conventional methods
that make use of rubber-tired skidders and crawlers can be
used. Reforestation and site preparation should

be planned carefully before harvesting trees to insure
natural reproduction and to minimize soil loss.

The native understory vegetation on these soils has fair
potential for grazing if the stand of trees is fully stocked. If the
tree canopy is opened by logging, fire, or other disturbance,
the production and quality of the understory vegetation
improve, and thus the grazing potential improves. The
grazing potential remains for 10 to 20 years. Proper grazing
and a planned grazing system are essential to insure tree
regeneration, to maintain adequate plant cover and plant
vigor, and to protect the soil by leaving an adequate amount of
litter on the surface.

The principal native understory plants in areas where the
canopy is more open are elk sedge, pine reedgrass, mallow
ninebark, and common snowberry. Total annual air-dry
herbage production ranges from about 1,000 pounds per
acre in areas where the canopy is more open to 500
pounds per acre in areas where the stand is fully stocked.

Roads, skid trails, landings, and other areas where the
soil has been disturbed should be seeded to adapted plant
species to reduce erosion. Seeding in these areas should
take place in the fall following the soil disturbance so that
competition from weeds and brush is minimized. By reducing
brush competition, seeding can also promote natural tree
regeneration. Some adapted plant species that can be used in
seeding are orchardgrass, tall fescue, pubescent
wheatgrass, and intermediate wheatgrass.

These soils support vegetation that is suitable as food and
cover for grouse, squirrel, snowshoe hare, songbirds, hawk,
fox, coyote, skunk, weasel, bear, deer, and elk. If these soils
are used for wildlife habitat, planting seed crops as food for
wildlife can improve the habitat.

These soils are limited for urban and recreation uses by the
steepness of slopes and the moderate depth of the Pyle soil.

Capability subclass Vle, nonirrigated.

42-Pyle-Koppes complex, 40to 60 percent slopes. This
complex consists of steep soils that are on south-facing slopes
on mountains in the eastern part of the survey area. These
soils are at an elevation of 4,400 to 6,500 feet. Pyle loamy
coarse sand makes up about 50 percent of this complex,
and Koppes coarse sandy loam makes up 30 percent. The
remaining 20 percent of the complex is Bryan coarse sandy
loam, Ligget sandy loam, Quartzburg loamy coarse sand,
Toiyabe loamy coarse sand, and a soil that is gravelly
coarse sandy loam throughout.

The Pyle soil is on ridgetops and saddles on mountains.
This soil is moderately deep and somewhat excessively
drained. It formed in residuum of granodiorite. The average
annual precipitation is 30 inches, the average annual
temperature is 39 degrees F., and the frost-free period is
about 60 days.



The Pyle soil typically has a 1-inch thick organic layer that
overlies the surface layer. The surface layer is grayish brown,
neutral loamy coarse sand 4 inches thick. The underlying
material, to a depth of 14 inches, is pale brown, slightly
acid loamy coarse sand; to a depth of 20 inches, it is pale
brown, medium acid coarse sand; and to a depth of 33 inches,
it is very pale brown, slightly acid gravelly sand.
Decomposing granodiorite is at a depth of 33 inches.

The Pyle soil has very rapid permeability. The root zone
extends to a depth between 20 and 40 inches. The available
water capacity is very low. Runoff is very rapid, and the
hazard of erosion is severe or very severe.

The Koppes soil is in swales and concave positions on
mountainsides. This soil is very deep and well drained. It
formed in residuum of granite. The average annual pre-
cipitation is 29 inches, the average annual temperature is 39
degrees F., and the frost-free period is about 60 days.

Typically, the surface layer is grayish brown, slightly acid
coarse sandy loam 13 inches thick. The underlying
material, to a depth of 44 inches, is pale brown, slightly acid,
gravelly loamy coarse sand and loamy coarse sand; and,
to a depth of 60 inches or more, it is pale brown, neutral,
gravelly loamy coarse sand and gravelly sand.

The Koppes soil has rapid permeability. The root zone
extends to a depth of 60 inches or more. The available
water capacity is low. Runoff is very rapid, and the
hazard of erosion is severe or very severe.

The soils in this complex are used as woodland and
watershed and for wildlife habitat and recreation uses. The
stand of timber and the understory plants on these soils need
to be maintained for these uses.

The Pyle soil is suited to the production of Douglas-fir and
ponderosa pine. It can produce about 2,750 cubic feet per
acre (0.6 inch or more in diameter) of timber at 40 years of age,
or 33,800 board feet per acre (Scribner rule) of merchantable
timber, 11.6 inches or more in diameter, from an
unmanaged stand at 150 years of age, based on the mean
annual increment.

Timber production is restricted by the very low available
water capacity and the moderate depth of this soil.
Harvesting is restricted by the steepness of slopes, the
hazard of erosion, and the moderate depth of the soil. Slopes
generally are too steep for cross-slope operations that make
use of conventional equipment such as rubber-tired skidders
and crawlers. Because of the moderate depth of this sail,
road construction requires the excavation of bedrock.
Special equipment that causes a minimum of soil disturbance
should be used in harvesting trees. Stands of cut-over timber
commonly are understocked because of the high seedling
mortality rate during hot, dry periods in summer.
Reforestation and site preparation should be planned
carefully before trees are harvested to insure natural
reproduction. Shade from mature trees can help to reduce
seedling mortality.

The Koppes soil is suited to the production of Douglas-fir
and ponderosa pine. It can produce about 3,400 cubic feet
per acre (0.6 inch or more in diameter) of timber at 40
years of age, of 38,000 board feet per acre (Scribner rule) of
merchantable timber, 11.6 inches or more in diameter,
from an unmanaged stand at 130 years of age, based
on the mean annual increment.

Timber production is restricted by the very low available
water capacity of this soil. Harvesting is restricted by the
steepness of slopes and the hazard of erosion. Slopes
generally are too steep for cross-slope operations using
conventional equipment such as rubber-tired skidders and
crawlers. Special equipment that causes a minimum of soil
disturbance should be used in harvesting trees. Reforestation
and site preparation should be planned carefully before
trees are harvested to insure natural reproduction.

The potential for grazing the native understory vegetation is
fair if the stand of trees is fully stocked. If the tree canopy is
opened by logging, fire, or other disturbance, the production
and quality of the understory vegetation improve, and thus
the grazing potential improves. The grazing potential
remains improved for 10 to 20 years. Proper grazing and a
planned grazing system are essential to insure tree
regeneration, to maintain an adequate plant cover and plant
vigor, and to protect the soil by leaving an adequate amount
of litter on the surface. The steep slopes severely restrict
movement of livestock and accessibility to forage.

The principal native understory plants in areas where the
canopy is more open are elk sedge, pine reedgrass, mallow
ninebark, and common snowberry. Total annual air-dry
herbage production ranges from about 1,000 pounds per
acre in areas where the canopy is more open to 500
pounds per acre in areas where the stand is fully stocked.

Roads, skid trails, landings, and other areas where the soil
has been disturbed should be seeded to adapted plant
species to reduce erosion. Seeding in these areas should
take place in the fall following the soil disturbance so that
competition from weeds and brush is minimized. By reducing
brush competition, seeding can also promote natural tree
regeneration. Some adapted plant species that can be used in
seeding are orchardgrass, tall fescue, pubescent
wheatgrass, and intermediate wheatgrass.

These soils support vegetation that is suitable as food and
cover for grouse, squirrel, snowshoe hare, songbirds, weasel,
hawk, fox, coyote, skunk, bear, deer, and elk. If these soils are
used for wildlife habitat, planting seed crops as food for wildlife
can improve the habitat.

These soils are limited for urban and recreational de-
velopment by the steep slopes and by the moderate depth of
the Pyle soil.

Capability subclass Vlle, nonirrigated.



43-Quartzburg-Bryan complex, 20 to 40 percent
slopes. This complex consists of moderately steep and
steep soils that are on mountains in the southern part of the
survey area. The soils are at an elevation of 4,400 to 6,500
feet. Quartzburg loamy coarse sand makes up 50 percent of
this complex, and Bryan coarse sandy loam makes up 40

percent. The remaining 10 percent of the complex is Koppes
coarse sandy loam, Ligget sandy loam, Pyle loamy
coarse sand, and Toiyabe loamy coarse sand.

The Quartzburg soil is on ridgetops, spur ridges, and
saddles on mountainsides. This soil is moderately deep and
somewhat excessively drained. It formed in residuum of
granite. The average annual precipitation is 30 inches,
the average annual temperature is 41 degrees F., and the
frost-free period is about 70 days.

The Quartzburg soil typically has a 1-inch thick organic
layer that overlies the surface layer. The surface layer is
grayish brown, neutral loamy coarse sand 5 inches thick.
The underlying material, to a depth of 14 inches, is pale
brown, neutral loamy coarse sand; and, to a depth of 22
inches, it is very pale brown, slightly acid, very gravelly loamy
coarse sand. Decomposed granite is at a depth of 22 inches.

The Quartzburg soil has rapid permeability. The root zone
extends to a depth between 20 and 30 inches. The available
water capacity is very low. Runoff is medium or rapid, and the
hazard of erosion is moderate or severe.

The Bryan soil is on convex and concave mountain
slopes. This soil is very deep and well drained. It formed in
residuum of granodiorite. The average annual precipitation is
30 inches, the average annual temperature is 39 degrees F.,
and the frost-free period is about 60 days.

The Bryan soil typically has a 3-inch thick organic layer that
overlies the surface layer. The surface layer is grayish brown,
slightly acid coarse sandy loam 10 inches thick. The
underlying material, to a depth of 34 inches, is light gray,
slightly acid loamy coarse sand and gravelly loamy coarse
sand; and, to a depth of 60 inches or more, it is white,
medium acid, very gravelly loamy coarse sand.

The Bryan soil has rapid permeability. The root zone extends
to a depth of 60 inches or more. The available water capacity is
moderate. Runoff is medium or rapid, and the hazard of
erosion is moderate or severe.

The soils in this complex are used as woodland and
watershed and for wildlife habitat and recreation uses. The
stand of timber and the understory plants on these soils
need to be maintained for these uses.

The Quartzburg soil is suited to the production of ponderosa
pine and Douglas-fir. It can produce about 2,750 cubic feet
per acre (0.6 inch or more in diameter) of timber at 40
years of age, or 33,800 board feet per acre (Scribner rule) of
merchantable timber, 11.6 inches or more in diameter,
from an unmanaged stand at 150 years of age, based
on the mean annual increment.

Timber production on the Quartzburg soil is restricted by
the very low available water capacity and the moderate depth
of this soil. Harvesting is restricted by the hazard of erosion
and the moderate depth of the soil. In harvesting trees,
conventional equipment such as rubber-tired skidders and
crawlers can be used. Because of the moderate depth of this
soil, road construction requires the excavation of bedrock.
Stands of cut-over timber commonly are understocked
because of the high rate of seedling mortality during hot,
dry periods in summer. Reforestation and site preparation
should be planned carefully before trees are harvested to
insure natural reproduction. Shade from mature trees can
help to reduce seedling mortality.

The Bryan soil is suited to the production of grand fir,
Douglas-fir, and ponderosa pine. It can produce about 11,500
cubic feet per acre (0.6 inch or more in diameter) of timber
at 110 years of age, or 41,000 board feet per acre (Scribner
rule) of merchantable timber, 12.6 inches or more in diameter,
from an unmanaged stand at 140 years of age, based on
the mean annual increment. Grand fir is the dominant
species on this soil; however, this species was stunted about
40 years ago, and productivity has been reduced.

Timber production is restricted by the steepness of slopes
and the hazard of erosion. In harvesting trees,
conventional methods that make use of rubber-tired skidders
and crawlers can be used, but roads, skid trails, and
landings should be managed carefully to reduce
competition from undesirable understory plants.

The potential for grazing the native understory vegetation
on the Quartzburg soil is fair if the stand of trees is fully
stocked. If the tree canopy is opened by logging, fire, or
other disturbance, the production and quality of the understory
vegetation improve.

The principal native understory plants in areas where the
canopy is more open are mallow ninebark, elk sedge, pine
reedgrass, and snowbrush ceanothus. Total annual air-dry
herbage production ranges from about 600 pounds per acre
in areas where the canopy is more open to 300 pounds
per acre in areas where the stand is fully stocked.

The native understory vegetation on the Bryan soil is very
sparse and is not suitable for grazing if the stand of trees is

fully stocked. If the tree canopy is opened by logging, fire,
or other disturbance, the understory vegetation improves and
has limited potential for grazing.

The principal native understory plants in areas where the
canopy is more open are beargrass, pachystima, and
goldthread. Total annual air-dry herbage production ranges
from about 1,000 pounds per acre in areas where the canopy
is more open to 100 pounds per acre in areas where the
stand is fully stocked.

The grazing potential of these soils remains improved for 10
to 20 years after the tree stand is opened up. Grazing should
be managed to insure tree regeneration and to protect the soil
by leaving an adequate amount of



litter on the surface. The steep slopes severely restrict the
movement of livestock and accessibility to forage.

Roads, skid trails, landings, and other areas where the
soil has been disturbed should be seeded to adapted
plant species to reduce erosion. Seeding in these areas
should take place in the fall following the soil disturbance
so that competition from weeds and brush is minimized. By
reducing brush competition, seeding can also promote natural
tree regeneration. Some adapted plant species that can be
used in seeding are orchardgrass, timothy, tall fescue, and
white dutch clover.

These soils support vegetation that is suitable as food and
cover for grouse, squirrel, snowshoe hare, songbirds, hawk,
fox, coyote, skunk, bear, deer, and elk. If these soils are
used for wildlife habitat, planting seed crops as food for
wildlife can improve the habitat.

These soils are limited for urban uses and recreation
facilities by the steepness of slopes and the moderate depth
of the Quartzburg soil.

Capability subclass Vle, nonirrigated.

44-Quartzburg-Coski complex, 40 to 60 percent slopes.
This complex consists of steep soils that are on mountains in
the southern part of the survey area. These soils are at an
elevation of 5,000 to 6,500 feet. Quartzburg loamy coarse sand
makes up about 40 percent of this complex, and Coski sandy
loam makes up 40 percent. The remaining 20 percent of the
complex is Bryan coarse sandy loam, Koppes coarse
sandy loam, Pyle loamy coarse sand, and Toiyabe loamy
coarse sand.

The Quartzburg soil is on ridgetops, spur ridges, and saddles
on mountainsides. This soil is moderately deep and somewhat
excessively drained. It formed in residuum of granite. The
average annual precipitation is 30 inches, the average
annual temperature is 41 degrees F., and the frost-free
period is about 70 days.

The Quartzburg soil typically has a 1-inch thick organic
layer that overlies the surface layer. The surface layer is grayish
brown, neutral loamy coarse sand 5 inches thick. The
underlying material, to a depth of 14 inches, is pale brown,
neutral loamy coarse sand; and, to a depth of 22 inches, it is
very pale brown, slightly acid, very gravelly loamy coarse sand.
Decomposed granite is at a depth of 22 inches.

The Quartzburg soil has rapid permeability. The root zone
extends to a depth of 20 to 30 inches. The available water
capacity is very low. Runoff is very rapid, and the hazard of
erosion is severe or very severe.

The Coski soil is on convex slopes and benches on
mountainsides. This soil is very deep and well drained. It
formed in residuum and colluvium that derived from granite.
The average annual precipitation is 29 inches, the
average annual temperature is 39 degrees F., and the
frost-free period is about 60 days.

Typically, the surface layer is dark grayish brown and brown,
medium acid sandy loam 15 inches thick. The subsoil is
brown, slightly acid coarse sandy loam 13

inches thick. The upper part of the substratum is pale brown,
medium acid, gravelly coarse sandy loam 10 inches thick;
the middle part is very pale brown, medium acid, very gravelly
loamy coarse sand 11 inches thick; and the lower part, to a
depth of 60 inches or more, is white, strongly acid, gravelly
coarse sand.

The Coski soil has moderately rapid permeability in the
subsoil and very rapid permeability in the substratum. The
root zone extends to a depth of 60 inches or more. The
available water capacity is moderate. Runoff is very rapid, and
the hazard of erosion is severe or very severe.

These soils are used as woodland and watershed and for
wildlife habitat and recreation. The stand of timber and the
understory plants on these soils need to be maintained
for these uses.

The Quartzburg soil is suited to the production of pon-
derosa pine. It can produce about 2,750 cubic feet per acre
(0.6 inch or more in diameter) of timber at 40 years of age, or
33,800 board feet per acre (Scribner rule) of merchantable
timber, 11.6 inches or more in diameter, from an unmanaged
stand at 150 years of age, based on the mean annual
increment.

Timber production on the Quartzburg soil is restricted by the
very low available water capacity and the moderate depth of
this soil. Harvesting is restricted by the steepness of
slopes, the hazard of erosion, and the moderate depth of
the soil. Slopes generally are too steep for cross-slope
operations using conventional equipment such as rubber-
tired skidders or crawlers. Road construction requires the
excavation of bedrock because of the moderate depth of
this soil. Special equipment that causes a minimum of
soil disturbance should be used in harvesting trees. Stands
of cut-over timber commonly are understocked because of the
high seedling mortality rate during hot, dry periods in
summer. Reforestation and site preparation should be
planned carefully before trees are harvested to insure
natural reproduction. Shade from mature trees can help
to reduce seedling mortality.

The Coski soil is suited to the production of Douglas-fir
ponderosa pine. It can produce about 5,050 cubic feet per
acre (0.6 inch or more in diameter) of timber at 50 years of
age, or 44,600 board feet per acre (Scribner rule) of
merchantable timber, 11.6 inches or more in diameter,
from an unmanaged stand at 120 years of age, based on the
mean annual increment.

Timber production is restricted by the steepness of slopes
and the hazard of erosion. Slopes generally are too steep for
cross-slope operations that make use of conventional
equipment such as rubber-tired skidders and crawlers.
Special equipment that causes a minimum of soil disturbance
should be used in harvesting trees. Reforestation after harvest
must be managed carefully to reduce competition from
undesirable understory plants.

The potential for grazing the native understory vegeta tion
on the Quartzburg and Coski soils is poor to fair if



the stand of trees is fully stocked. If the tree canopy is
opened by logging, fire, or other disturbance, the production
and quality of the understory vegetation improve, and
thus the grazing potential improves. The grazing potential
remains for 10 to 20 years. Proper grazing and a planned
grazing system are essential to insure tree regeneration,
to maintain an adequate plant cover and plant vigor, and
to protect the soil by leaving an adequate amount of litter
on the surface. The steep slopes severely restrict the
movement of livestock and accessibility to forage.

The principal native understory plants in areas where the
canopy is more open are mallow ninebark, pine reedgrass,
and snowbrush ceanothus. Total annual air-dry herbage
production ranges from about 1,200 pounds per acre in
areas where the canopy is more open to 300 pounds
per acre in areas where the stand is fully stocked.

Roads, skid trails, landings, and other areas where the soil
has been disturbed should be seeded to adapted plant
species to reduce erosion. Seeding in these areas should
take place in the fall following the soil disturbance so that
competition from weeds and brush is minimized. By
reducing brush competition, seeding can also promote natural
tree regeneration. Some adapted plant species that can be
used in seeding are orchardgrass, tall fescue, pubescent
wheatgrass, and intermediate wheatgrass.

These soils support vegetation that is suitable as cover and
food for grouse, squirrel, snowshoe hare, songbirds, hawk,
fox, coyote, skunk, deer, and elk. If these soils are used
for wildlife habitat, planting seed crops as food for wildlife
can improve the habitat.

These soils are limited for urban uses and recreation
facilities by the steep slopes and the moderate depth of
the Quartzburg soil.

Capability subclass Vlle, nonirrigated.

45-Quartzburg Variant loam, 30 to 60 percent
slopes. This is a moderately deep, well drained, steep soil.
This soil formed in residuum of granite. It is on mountains at
an elevation of 5,200 to 6,000 feet. The average annual
precipitation is 30 inches, the average annual temperature
is 41 degrees F., and the frost-free period is about 70 days.

Included in mapping are small areas of McCall very cobbly
sandy loam, Shellrock loamy coarse sand, Jugson coarse
sandy loam, and Naz sandy loam. Also included are areas
where slopes are less than 30 percent.

The Quartzburg Variant soil typically has a 1-inch thick
organic layer that overlies the surface layer. The surface layer
is yellowish brown, slightly acid loam 9 inches thick. The
subsaoil is light yellowish brown, medium acid sandy loam and
very gravelly coarse sandy loam 15 inches thick. The
substratum is yellowish brown, slightly acid

loamy sand 6 inches thick. Granite bedrock is at a depth of
30 inches.

Permeability is moderately rapid in the subsoil and rapid in
the substratum. The root zone is at a depth between 20 and
40 inches. The available water capacity is very low. Runoff
is very rapid, and the hazard of erosion is high or very
high.

These soils are used as woodland and watershed and for
wildlife habitat and recreation uses. The stand of trees and the
understory plants on these soils need to be maintained for
these uses.

This soil is suited to the production of ponderosa pine. It
can produce about 2,750 cubic feet per acre (0.6 inch or more

in diameter) of pine at 40 years of age, or 33,800 board feet
per acre (Scribner rule) of merchantable timber, 11.6
inches or more in diameter, from an unmanaged stand
at 150 years of age, based on the mean annual
increment.

Timber production is restricted by the very low available
water capacity and the moderate depth of this soil.
Harvesting is restricted by the steepness of slopes, the hazard
of erosion, and the moderate depth of the soil. Slopes
generally are too steep for cross-slope operations using
conventional equipment such as rubber-tired skidders and
crawlers. Because of the moderate depth of this soil, road
construction requires the excavation of bedrock. Special
equipment that causes a minimum of soil disturbance
should be used in harvesting trees. Stands of cut-over
timber commonly are understocked because of the high
seedling mortality rate during hot, dry periods in summer.
Reforestation and site preparation should be planned
carefully before harvesting trees to insure natural
reproduction. Shade from mature trees can help to reduce
seedling mortality.

The potential for grazing the native understory vegetation is
poor to fair if the stand of trees is fully stocked. If the tree
canopy is opened by logging, fire, or other disturbance,
the production and quality of the understory vegetation
improve, and thus the grazing potential improves. This
grazing potential remains improved for 10 to 20 years.
Proper grazing and using a planned grazing system are
essential to insure tree regeneration, to maintain an
adequate plant cover and plant vigor, and to protect the
soil by leaving an adequate amount of litter on the surface.
The steep slopes severely restrict the movement of
livestock and accessibility to forage.

The principal native understory plants in areas where the
tree canopy is more open are elk sedge, pine reedgrass, low
Oregon-grape, and snowbrush ceanothus. Total annual
air-dry herbage production ranges from about 1,200 pounds
per acre in areas where the canopy is more open to 550
pounds per acre in areas where the stand is fully stocked.

Roads, skid trails, landings, and other areas where the soil
has been disturbed should be seeded to adapted plant
species to reduce erosion. Seeding in these areas should
take place in the fall following the soil disturb-



ance so that competition from weeds and brush is mini-
mized. By reducing brush competition, seeding can also
promote natural tree regeneration. Some adapted plant
species that can be used in seeding are orchardgrass, tall
fescue, pubescent wheatgrass, and intermediate
wheatgrass.

This soil supports vegetation that is suitable as food and
cover for grouse, squirrel, snowshoe hare, hawk, fox,
coyote, skunk, songbirds, deer, elk, and bear. If this soil is
used for wildlife habitat, planting seed crops as food for
wildlife can improve the habitat.

This soil is limited for urban uses, roads, and recreation
facilities by the steep slopes and the moderate depth of
the soil.

Capability subclass Vlle, nonirrigated.

46-Rock outcrop. Rock outcrop consists of large areas
north and northeast of Payette Lake where glaciers removed
the soil material, leaving the bedrock, mainly granite,
exposed (fig. 3). Soil formation has begun in some areas
where vegetation is growing in cracks in the rock and in small
low areas where thin deposits of sandy material that derived
from decomposing granite have accumulated.

Capability class VIII, nonirrigated.

47-Roseberry coarse sandy loam. This is a very deep,
poorly drained, level to very gently sloping soil.
This soil formed in alluvium and glacial outwash mainly from
granitic sources. It is on glacial outwash plains and stream
bottoms on the valley floor at an elevation of

Figure 3.-An area of Rock outcrop near McCall. Note the tree roots in cracks in the granite bedrock that were exposed when the road cut
was made.



4,800 to 5,000 feet. The average annual precipitation is 23
inches, the average annual temperature is 40 degrees
F., and the frost-free period is about 70 days.

Included in mapping are small areas of Melton loam, Donnel
sandy loam, Kangas coarse sandy loam, Jurvannah sandy
loam, and a soil that is similar to Roseberry soils except that
it has sand and gravel within a depth of 40 inches. Also
included are escarpment areas where the soils are
similar to this Roseberry soil except that they have
slopes that range to 40 percent.

Typically, the surface layer is dark gray and gray, medium
acid coarse sandy loam 13 inches thick. The underlying
material, to a depth of 35 inches, is light brownish gray
and pale brown, medium acid loamy coarse sand; to a
depth of 55 inches, it is light brownish gray, medium acid
coarse sand; and, to a depth of 60 inches or more, it is light
brownish gray, medium acid fine sandy loam.

Permeability is moderately rapid. The root zone extends to
a depth of 60 inches or more. The available water
capacity is moderate. Runoff is slow; the hazard of erosion
is slight, or there is no hazard. The high water table is at a
depth between 1 and 2 feet from midspring to midsummer.

These soils are used for hay, pasture, wildlife habitat,
recreation uses, limited woodland, and watershed. The natural
plant community is mainly pine reedgrass, sedges, and
related plants. In some areas, lodgepole pine is used for
posts and poles. Some of these areas have been cleared
and are cultivated or are used for grazing. Hay and
pasture are the most important uses of this soil. Oats are
grown in some areas. The short growing season and
wetness limit the choice and productivity of crops. Land
leveling, seeding, weed control, drainage, pasture and
hayland management, and irrigation management are
needed. A suitable crop rotation consists of hay or pasture
that is maintained as long as the stand is productive, 1 or 2
years of oats, and seeding to adapted grasses and legumes.
Lime and fertilizer, as recommended by soil tests, should be
applied in one to three small applications to avoid loss
through leaching. Border irrigation is suitable. Water
should be carefully applied to avoid raising the water
table.

In some areas, Roseberry soils are in lodgepole pine,
which is used mainly for poles. Grand fir is the climax tree on
this soil. In most areas, the trees are being removed to
develop the areas as pasture.

This soil supports vegetation that is suitable as food
and cover for ducks, geese, and other waterfowl. The
short growing season limits the growth of seed crops.
Other wildlife in the area include grouse, rabbit, squirrel, hawk,
fox, skunk, weasel, and, to a lesser extent, fisher, mink,
muskrat, and beaver. The population of some of these
birds and animals is small; leaving some areas
unharvested or growing seed crops as food for wildlife can
help to increase the wildlife population.

This soil is limited for urban uses, dams, roads, and
recreation facilities by the hazards of wetness and flooding.
Capability subclass IVw, irrigated and nonirrigated.

48-Roseberry-Melton complex. This complex consists
of level and nearly level soils that are on stream bottoms
throughout the survey area. These soils are at an elevation of
4,800 to 5,000 feet. Roseberry coarse sandy loam makes up
about 40 percent of this complex, Melton loam makes up 30
percent, and Jurvannah sandy loam makes up 20 percent.
The remaining 10 percent is Donnel sandy loam, Kangas
coarse sandy loam and fine gravelly loamy coarse sand,
and Blackwell clay loam.

The Roseberry soil is on low stream terraces. This soil is
very deep and poorly drained. It formed in coarse textured
glacial outwash. The average annual precipitation is 23 inches,
the average annual temperature is 40 degrees F., and the
frost-free period is about 70 days.

Typically, the surface layer is dark gray and gray, medium
acid coarse sandy loam 13 inches thick. The underlying
material, to a depth of 35 inches, is light brownish gray
and pale brown, medium acid loamy coarse sand; to a
depth of 55 inches it is light brownish gray, medium acid
coarse sand; and to a depth of 60 inches or more, it is light
brownish gray, medium acid fine sandy loam.

The Roseberry soil has moderately rapid permeability. The
root zone extends to a depth of 60 inches or more. The
available water capacity is moderate. Runoff is slow; the
hazard of erosion is slight, or there is no hazard. The high
water table is at a depth of 1 to 2 feet from midspring to
midsummer.

The Melton soil is in drainage channels. This soil is very
deep and poorly drained. It formed in alluvium or glacial
outwash that derived mainly from granitic sources. The
average annual precipitation is 23 inches, the average annual
temperature is 38 degrees F., and the frost-free period is
about 70 days.

Typically, the surface layer is dark grayish brown, strongly
acid loam 10 inches thick. The underlying material, to a
depth of 25 inches, is grayish brown, very strongly acid
loam; and, to a depth of 30 inches, it is brown, very strongly
acid, gravelly sandy loam. Below this, cobbly outwash that
consists of light grayish brown and grayish brown loamy
sand and cobblestones extends to a depth of 60 inches or
more. Mottles are at a depth between 10 and 20 inches.

The Melton soil has moderate permeability in the surface
layer and rapid permeability below a depth of 30 to 35
inches. The root zone extends to a depth of more than
60 inches. The available water capacity is moderate. Runoff is
very slow. The hazard of erosion is slight, or there is no
hazard. The high water table is at a depth between 12 and 24
inches from midspring to midsummer.



The Jurvannah soil is on old gravel bars. This soil is very
deep and poorly drained. It formed in alluvium that derived
from granitic sources. The average annual precipitation is 23
inches, the average annual temperature is 39 degrees F.,
and the frost-free period is about 60 days.

Typically, the surface layer is grayish brown, medium acid
sandy loam 6 inches thick. The underlying material, to a
depth of 10 inches, is very pale brown, medium acid sand;
to a depth of 22 inches, it is white and brownish yellow,
medium acid gravelly sand; and, to a depth of 60 inches or
more, it is pink and yellowish red and very pale brown and
pale brown, slightly acid, very gravelly sand.

The Jurvannah soil has very rapid permeability. The root
zone extends to a depth of more than 60 inches. The
available water capacity is very low. Runoff is slow. The
hazard of erosion is slight, or there is no hazard. The
high water table is at a depth of 18 to 36 inches in midspring
to midsummer.

This complex is used as rangeland, limited woodland, and
watershed and for wildlife habitat, recreation uses, and hay.
The native plant community is Nebraska sedge, sedge,
rush, tufted hairgrass, redtop, and Kentucky bluegrass.
Proper grazing use is essential to maintain an adequate
plant cover. Using a planned grazing system can help to
improve grazing efficiency, plant vigor, and wildlife habitat.

Summer grazing is the most important use of these soils.
Drainage of these soils is possible, but it is difficult because
of the low position of these soils on the landscape. Using
shallow ditches to remove excess surface water can improve
plant growth. If drained, the soils can be cultivated and
seeded to adapted grasses and legumes.

Lodgepole pine trees are growing in some areas of the
Roseberry soil and are harvested mainly for use as posts or
poles. In some areas, the trees have been cleared, and these
soils can be used for grazing.

These soils support vegetation that is suitable as food and
cover for mink, muskrat, and beaver and for ducks, geese,
and other waterfowl. Other wildlife in the area include
grouse, snowshoe hare, squirrel, hawk, fox, skunk, weasel,
and songbirds. Cover for wildlife is very good. Areas that are
cultivated to seed or grain crops are limited; these crops
need to be planted in other areas as food for wildlife.

These soils are limited for urban uses and recreation
facilities because wetness and flooding are hazards.
Capability subclass Vw, irrigated and nonirrigated.

49-Shellrock loamy coarse sand, 12 to 35 percent
slopes. This is a deep, somewhat excessively drained,
strongly sloping to steep soil. This soil formed in residuum of
granite. It is on ridgetops and south-facing slopes on
mountains surrounding the valley at an elevation of 5,000 to
7,000 feet. The average annual precipitation is

27 inches, the average annual temperature is 41 de-
grees F., and the frost-free period is about 70 days.

Included in mapping are small areas of Quartzburg loamy
coarse sand, Takeuchi coarse sandy loam, and Jugson coarse
sandy loam. Also included are soils that have a coarse
sandy loam surface layer and areas of Rock outcrop.

Typically, the surface layer is dark grayish brown, slightly
acid and neutral, loamy coarse sand 6 inches thick. The
underlying material, to a depth of 40 inches, is brown, slightly
acid loamy coarse sand; to a depth of 56 inches it is white and
very pale brown, slightly acid gravelly coarse sand.
Decomposed granite is at a depth of 56 inches.

Permeability is rapid. The root zone extends to a depth of
40 to 60 inches. The available water capacity is low. Runoff
is medium to rapid, and the hazard of erosion is moderate to
severe.

This soil is used as woodland and watershed and for
wildlife habitat and recreation. The stand of timber and the
understory plants on this soil need to be maintained for these
uses.

This soil is suited to the production of ponderosa pine. It
can produce about 2,750 cubic feet per acre (0.6 inch or more
in diameter) of pine at 40 years of age, or 33,800 board feet
per acre (Scribner rule) of merchantable timber, 11.6 inches or
more in diameter, from an unmanaged stand at 150 years of
age, based on the mean annual increment.

Timber production is restricted by the very low available
water capacity of this soil. Harvesting is restricted by the
hazard of erosion. In harvesting trees, conventional
equipment such as rubber-tired skidders and crawlers can
be used. Stands of cut-over timber commonly are
understocked because of the high seedling mortality rate
during hot, dry periods in summer. Reforestation and site
preparation should be planned carefully before trees are
harvested to insure natural reproduction. Shade from mature
trees can help to reduce seedling mortality.

The potential for grazing the native understory vegetation is
poor to fair if the stand of trees is fully stocked. If the tree
canopy is opened by logging, fire, or other disturbance,
production and quality of the understory vegetation improve,
and thus, the grazing potential improves. This grazing
potential remains for 10 to 20 years. Proper grazing and a
planned grazing system are essential to insure tree
regeneration, to maintain an adequate plant cover and plant
vigor, and to protect the soil by leaving an adequate
amount of litter on the surface.

The principal native understory plants in areas where the
canopy is more open are bluebunch wheatgrass, pine
reedgrass, common snowberry, and snowbrush
ceanothus. Total annual air-dry herbage production
ranges from about 1,000 pounds per acre in areas where
the canopy is more open to 400 pounds per acre in
areas where the stand is fully stocked.



Roads, skid trails, landings, and other areas where the soil
has been disturbed should be seeded to adapted plant
species to reduce erosion. Seeding in these areas should take
place in the fall following the soil disturbance so that
competition from weeds and brush is minimized. By reducing
brush competition, seeding can also promote natural tree
regeneration. Some adapted species that can be used in
seeding are orchardgrass, tall fescue, pubescent wheatgrass,
and intermediate wheatgrass.

This soil supports vegetation that is suitable as food and
cover for grouse, snowshoe hare, squirrel, songbirds, hawk,
weasel, fox, coyote, skunk, bear, deer, and elk. If this soil is
used for wildlife habitat, planting seed crops as food for
wildlife can improve the habitat.

This soil is limited for urban uses, roads, and recreation
facilities by the steepness of slopes.

Capability subclass Vle, nonirrigated.

50-Shellrock loamy coarse sand, 35 to 60 percent
slopes. This is a deep, somewhat excessively drained, steep
soil. This soil formed in residuum of granite. It is on ridgetops
and south-facing slopes on mountains surrounding the
valley at an elevation of 5,000 to 7,000 feet. The
average annual precipitation is 27 inches, the average
annual temperature is 41 degrees F., and the frost-free period
is about 70 days.

Included in mapping are small areas of Quartzburg loamy
coarse sand, Takeuchi coarse sandy loam, and Jugson coarse
sandy loam. Also included are areas of soils that have a
coarse sandy loam surface layer and areas of Rock outcrop.

Typically, the surface layer is dark grayish brown, slightly
acid and neutral, loamy coarse sand 6 inches thick. The
underlying material, to a depth of 40 inches, is brown, slightly
acid loamy coarse sand; to a depth of 56 inches, it is white
and very pale brown, slightly acid, gravelly coarse sand.
Decomposed granite is at a depth of 56 inches.

Permeability is rapid. The root zone extends to a depth of
40 to 60 inches. The available water capacity is low. Runoff
is very rapid, and the hazard of erosion is severe to very
severe.

This soil is used as woodland and watershed and for
wildlife habitat and recreation. The stand of timber and the
understory plants on this soil need to be maintained for
these uses.

This soil is suited to the production of ponderosa pine. It
can produce about 2,750 cubic feet per acre (0.6 inch or
more in diameter) of pine at 40 years of age, or 33,800
board feet per acre (Scribner rule) of merchantable timber,
11.6 inches or more in diameter, from an unmanaged
stand at 150 years of age, based on the mean annual
increment.

Timber production is restricted by the very low available
water capacity of this soil. Harvesting is restricted by the
steepness of slopes and the hazard of erosion.

Slopes generally are too steep for cross-slope operations
using conventional equipment such as rubber-tired skidders
and crawlers. Special equipment that causes a minimum of soll
disturbance should be used in harvesting trees. Stands of cut-
over timber commonly are understocked because of the
high seedling mortality rate during hot, dry periods in
summer. Reforestation and site preparation should be
planned carefully before trees are harvested to insure
natural reproduction. Shade from mature trees can help to
reduce seedling mortality.

The potential for grazing the native understory vegetation is
poor to fair if the stand of trees is fully stocked. If the tree
canopy is opened by logging, fire, or other disturbance,
the production and quality of the understory vegetation
improve, and thus the grazing potential improves. This
grazing potential remains for 10 to 20 years. Proper grazing
and a planned grazing system are essential to insure tree
regeneration, to maintain an adequate plant cover and plant
vigor, and to protect the soil by leaving an adequate
amount of litter on the surface. The steep slopes severely
restrict the movement of livestock and accessibility to forage.

The principal native understory plants in areas where the
canopy is more open are bluebunch wheatgrass, pine
reedgrass, common snowberry, and snowbrush
ceanothus. Total annual air-dry herbage production
ranges from about 1,000 pounds per acre in areas where the
canopy is more open to 400 pounds per acre in areas
where the stand is fully stocked.

Roads, skid trails, landings, and other areas where the
soil has been disturbed should be seeded to adapted
plant species to reduce erosion. Seeding in these areas
should take place in the fall following the soil disturbance
so that competition from weeds and brush is minimized. By
reducing brush competition, seeding can also promote natural
tree regeneration. Some adapted plant species that can be
used in seeding are orchardgrass, tall fescue, pubescent
wheatgrass, and intermediate wheatgrass.

This soil supports vegetation that is suitable as food and
cover for grouse, snowshoe hare, squirrel, songbirds, hawk,
weasel, fox, coyote, skunk, bear, deer, and elk. If this soil is
used for wildlife habitat, planting seed crops as food for
wildlife can improve the habitat.

This soil is limited for urban uses, roads, and recreation
facilities by the steepness of slopes.

Capability subclass Vlle, nonirrigated.

51-Shellrock-Rock outcrop complex, 12 to 35 per-
cent slopes. This complex consists of strongly sloping to
steep soils and areas of Rock outcrop that are on south-facing
slopes of granitic mountains east of Payette Lake and east of
Donnelly. The elevation is 5,000 to 7,000 feet. Shellrock
loamy coarse sand makes up about 50 percent of this
complex, Rock outcrop makes up 30 percent, and Quartzburg
loamy coarse sand makes up



15 percent. The remaining 5 percent is Jugson coarse sandy
loam and Takeuchi coarse sandy loam.

The Shellrock soil is on convex slopes. This soil is deep
and somewhat excessively drained. It formed in residuum
of granite. The average annual precipitation is 27 inches, the
average annual temperature is 41 degrees F., and the
frost-free period is about 70 days.

Typically, the surface layer is dark grayish brown, slightly
acid and neutral loamy coarse sand 6 inches thick. The
underlying material, to a depth of 40 inches, is brown,
slightly acid loamy coarse sand; and, to a depth of 56 inches,
it is white and very pale brown, slightly acid gravelly coarse
sand. Decomposed granite is at a depth of 56 inches.

The Shellrock soil has rapid permeability. The root zone
extends to a depth of 40 to 60 inches. The available water
capacity is low. Runoff is medium to rapid, and the hazard of
erosion is moderate to severe.

Rock outcrop consists of areas that have boulders on the
surface and outcrops of the granitic bedrock.

The Quartzburg soil is on ridgetops and surrounds the
areas of Rock outcrop. This soil is moderately deep and
somewhat excessively drained. It formed in residuum of
granite. The average annual precipitation is 30 inches, the
average annual temperature is 39 degrees F., and the frost-
free period is about 60 days.

The Quartzburg soil typically has a 1-inch thick organic
layer that overlies the surface layer. The surface layer is
grayish brown, neutral loamy coarse sand 5 inches thick.
The underlying material, to a depth of 14 inches, is pale
brown, neutral loamy coarse sand; and, to a depth of 22
inches, it is very pale brown, slightly acid, very gravelly loamy
coarse sand. Decomposed granite is at a depth of 22 inches.

The Quartzburg soil has rapid permeability. The root zone
extends to a depth of 20 to 30 inches. The available water
capacity is very low. Runoff is medium to rapid, and the
hazard of erosion is moderate to severe.

These soils are used as woodland and watershed and for
wildlife habitat and recreation uses. The stand of timber and
the understory plants on these soils need to be maintained
for these uses. Much of the area has very little or no
vegetation. Brush and trees are being established in some
areas of Rock outcrop.

The Shellrock soil is suited to the production of pon-
derosa pine. It can produce about 2,750 cubic feet per acre
(0.6 inch or more in diameter) of pine at 40 years of age, or
33,800 board feet per acre (Scribner rule) of
merchantable timber, 11.6 inches or more in diameter, from
an unmanaged stand at 150 years of age, based on the
mean annual increment.

Timber production is restricted by the very low available
water capacity of this soil. Harvesting is restricted by the
steepness of slopes, the hazard of erosion, and the rock
outcrops.

The Quartzburg soil is suited to the production of pon-
derosa pine. It can produce about 2,750 cubic feet per

acre (0.6 inch or more in diameter) of pine at 40 years of
age, or 33,800 board feet per acre (Scribner rule) of
merchantable timber, 11.6 inches or more in diameter, from
an unmanaged stand at 150 years of age, based on the
mean annual increment.

Timber production is restricted by the very low available
water capacity and the moderate depth of this soil.
Harvesting is restricted by the steepness of slopes, the hazard
of erosion, and the moderate depth of the soil.

In harvesting trees, conventional equipment such as
rubber-tired skidders and crawlers can be used. Because of
the moderate depth of the Quartzburg soil, road construction
requires the excavation of bedrock. Stands of cut-over timber
commonly are understocked because of the high seedling
mortality rate during hot, dry periods in summer.
Reforestation and site preparation should be planned
carefully before trees are harvested to insure natural
reproduction. Shade from mature trees can help to reduce
seedling mortality.

The potential for grazing the native understory vegetation
on the Shellrock and Quartzburg soils is poor to fair if the
stand of trees is fully stocked. If the tree canopy is opened by
logging, fire, or other disturbance, the production and
quality of the understory vegetation improve, and thus
the grazing potential improves. This grazing potential
remains for 10 to 20 years. Proper grazing and a planned
grazing system are essential to insure tree regeneration,
to maintain an adequate plant cover and plant vigor, and to
protect the soils by leaving an adequate amount of litter on
the surface.

The principal native understory plants in areas where the
canopy is more open are elk sedge, pine reedgrass, common
snowberry, and snowbrush ceanothus. Total annual air-dry
herbage production ranges from about 1,000 pounds per
acre in areas where the canopy is more open to 300
pounds per acre in areas where the stand is fully stocked.

Roads, skid trails, landings, and other areas where the soil
has been disturbed should be seeded to adapted plant
species to reduce erosion. Seeding in these areas should take
place in the fall following the soil disturbance so that
competition from weeds and brush is minimized. By reducing
brush competition, seeding can also promote natural tree
regeneration. Some adapted species that can be used in
seeding are orchardgrass, tall fescue, pubescent wheatgrass,
and intermediate wheatgrass.

These soils support vegetation that is suitable as food and
cover for grouse, squirrel, snowshoe hare, songbirds, hawk,
fox, coyote, skunk, weasel, bear, deer, and elk. If these soils
are used for wildlife habitat, planting seed crops as food for
wildlife can improve the habitat.

These soils are limited for urban and recreational de-
velopment by the steepness of slopes, the moderate depth of
the Quartzburg soil, and the rock outcrops.

Capability subclass Vle, nonirrigated.



52-Shellrock-Rock outcrop complex, 35 to 60 percent
slopes. This complex consists of steep soils and areas of
Rock outcrop on south-facing slopes of granitic mountains
east of Payette Lake and east of Donnelly. The elevation
is 5,000 to 7,000 feet. Shellrock loamy coarse sand makes up
about 45 percent of this complex, and Rock outcrop makes
up 45 percent. The remaining 10 percent is Quartzburg
loamy coarse sand, Jugson coarse sandy loam, and
Takeuchi coarse sandy loam.

The Shellrock soil is on convex slopes. This soil is deep
and somewhat excessively drained. It formed in residuum
of granite. The average annual precipitation is 27 inches, the
average annual temperature is 41 degrees F., and the
frost-free period is about 70 days.

Typically, the surface layer is dark grayish brown, slightly
acid and neutral loamy coarse sand 6 inches thick. The
underlying material, to a depth of 40 inches, is brown,
slightly acid loamy coarse sand; and, to a depth of 56 inches,
it is white and very pale brown, slightly acid gravelly coarse
sand. Decomposed granite is at a depth of 56 inches.

The Shellrock soil has rapid permeability. The root zone
extends to a depth of 40 to 60 inches. The available water
capacity is low. Runoff is very rapid, and the hazard of
erosion is severe or very severe,

Rock outcrop consists of areas that have boulders on
the surface and outcrops of the granitic bedrock.

This complex is used as woodland and watershed and for
wildlife habitat and recreation uses. The stand of timber and
the understory plants in this complex need to be maintained
for these uses. Much of the area has very little or no
vegetation. Brush and trees are becoming established in
some areas of Rock outcrop.

The Shellrock soil is suited to the production of pon-
derosa pine. It can produce about 2,750 cubic feet per acre
(0.6 inch or more in diameter) of pine at 40 years of age, or
33,800 board feet per acre (Scribner rule) of merchantable
timber, 11.6 inches or more in diameter, from an unmanaged
stand at 150 years of age, based on the mean annual
increment.

Timber production is restricted by the very low available
water capacity of this soil. Harvesting is restricted by the
steepness of slopes, the hazard of erosion, and the rock
outcrops. Slopes generally are too steep for cross-slope
operations using conventional equipment such as rubber-
tired skidders and crawlers. Because of the numerous rock
outcrops, a greater amount of grading and shaping is
necessary in constructing roads. Special equipment that
causes a minimum of soil disturbance should be used in
harvesting trees. Stands of cut-over timber commonly are
understocked because of the high seedling mortality rate
during hot, dry periods in summer. Reforestation and site
preparation should be planned carefully before trees are
harvested to insure natural reproduction. Shade from
mature trees can help to reduce seedling mortality.

The potential for grazing the native understory vegetation
on the Shellrock soil is poor to fair if the stand of trees is fully
stocked. If the tree canopy is opened by logging, fire, or
other disturbance, the production and quality of the
understory vegetation improve, and thus the grazing potential
improves. The grazing potential remains for 10 to 20 years.
Proper grazing and a planned grazing system are essential to
insure tree regeneration, to maintain an adequate plant cover
and plant vigor, and to protect the soil by leaving an
adequate amount of litter on the surface. The steep slopes
severely restrict the movement of livestock and accessibility to
forage.

The principal native understory plants in areas where the
canopy is more open are bluebunch wheatgrass, pine
reedgrass, common snowberry, and snowbrush ceanothus.
Total annual air-dry herbage production ranges from about
1,000 pounds per acre in areas where the canopy is more
open to 400, pounds per acre in areas where the stand is
fully stocked.

Roads, skid trails, landings, and other areas where the soil
has been disturbed should be seeded to adapted plant
species to reduce erosion. Seeding in these areas should
take place in the fall following the soil disturbance so that
competition from weeds and brush is minimized. By reducing
brush competition, seeding can also promote natural tree
regeneration. Some adapted plant . species that are suited to
seeding are orchardgrass, tall fescue, pubescent wheatgrass,
and intermediate wheatgrass.

The Shellrock soil supports vegetation that is suitable as
food and cover for grouse, squirrel, snowshoe hare,
songbirds, hawk, fox, coyote, skunk, weasel, bear, deer, and
elk. If the areas of this complex are used as wildlife habitat,
planting seed crops as food for wildlife can improve the
habitat.

This complex is limited for urban uses and recreation
facilities by the steep slopes and the rock outcrops.

Capability subclass Vlle, nonirrigated.

53-Sudduth Variant loam, 3 to 20 percent slopes.
This is a very deep, moderately well drained, very gently
sloping to strongly sloping soil. This soil formed in residuum of
basalt. It is on foothills surrounding the valley at an elevation
of 4,800 to 5,300 feet. The average annual precipitation
is 25 inches, the average annual temperature is 40
degrees F., and the frost-free period is about 70 days.

Included in mapping are small areas of Swede silt loam and
Nisula loam. Also included are areas of Demast loam.

Typically, the surface layer is dark grayish brown, slightly
acid and neutral loam 16 inches thick. The upper part of the
subsoil is dark grayish brown, neutral clay loam 6 inches
thick, and the lower part is brown, neutral and slightly acid
silty clay loam 19 inches thick. The substratum, to a depth
of 60 inches or more, is very pale brown, slightly acid clay
loam.



Permeability is slow. The root zone extends to a depth of
60 inches or more. The available water capacity is moderate.
Runoff is slow or medium, and the hazard of erosion is slight or
moderate. A high water table is at a depth between 3 and 6 feet
from late in spring to midsummer.

This soil is used as rangeland and watershed and for
wildlife habitat and recreation uses. In some areas it is used
for hay and as pasture. In disturbed areas where this soil does
not have a grass cover, lodgepole pine and ponderosa
pine can be established naturally.

This soil has good potential for grazing. The principal native
forage plants include slender wheatgrass, bluebunch
wheatgrass, beardless wheatgrass, big bluegrass, great basin
wildrye, and Idaho fescue.

Some adapted plant species that are suited to seeding are
orchardgrass, tall fescue, pubescent wheatgrass, and
intermediate wheatgrass. Seeding should take place in the
fall so that competition from weeds and brush is
minimized.

Grazing should be managed to protect and maintain plant
vigor and to protect the soil by leaving an adequate amount
of litter on the surface.

This soil is used, to a limited extent, as pasture and for
hay. The short growing season limits the choice and
productivity of crops. Seeding, pasture and hayland man-
agement, and irrigation management are needed. A
vegetative cover needs to be maintained on the strongly
sloping soils to prevent erosion. A suitable crop rotation
consists of hay or pasture that is maintained as long as the
stand is productive, 1 or 2 years of oats, and then seeding to
adapted grasses and legumes. To obtain an optimum yield,
lime and fertilizer should be applied on the basis of soil
tests. Sprinkler irrigation is a suitable system. The use of
contour or cross-slope tillage can help to prevent erosion.

This soil supports vegetation that is suitable as food for
grouse, squirrel, songbirds, snowshoe hare, hawk, fox,
coyote, skunk, deer, bear, and elk. Most areas of this soil are
adjacent to areas of timber, which can provide wildlife cover. If
this soil is used for wildlife habitat, planting seed crops can
improve the production of food for wildlife.

This soil is limited for urban uses, roads, and recreation
facilities by the high shrink-swell potential and the
steepness of slopes. These limitations should be considered in
the design of foundations.

Capability subclass Vle, irrigated and nonirrigated.

54-Swede silt loam, 2 to 4 percent slopes. This is a very
deep, well drained, very gently sloping soil. This soil formed in
mixed basaltic and granitic alluvium. It is on alluvial fans and
colluvial foot slopes mainly along the western edge of the
valley. The elevation is 4,800 to 5,300 feet. The average
annual precipitation is 25 inches, the average annual
temperature is 41 degrees F., and the frost-free period is
about 68 days.

Included in mapping are small areas of Gestrin loam, Nisula
loam, and Takeuchi coarse sandy loam.

Typically, the surface layer is 9 inches thick. It is grayish
brown, slightly acid silt loam in the upper part and brown,
slightly acid silt loam in the lower part. The subsoil extends
to a depth of 60 inches or more. In the upper part, to a
depth of 52 inches, it is brown, pale brown, and very pale
brown, slightly acid silty clay loam; and in the lower part it is
very pale brown, slightly acid, fine gravelly silty clay loam.

Permeability is moderately slow. The root zone extends to a
depth of 60 inches or more. The available water capacity is
very high. Runoff is slow, and the hazard of erosion is
slight.

This soil is used as woodland and watershed and for urban
development, recreation uses, and wildlife habitat. The stand
of timber and the understory plants on this soil need to be
maintained for these uses. Some areas have been cleared
and are used for hay, pasture, or oats.

This soil is suited to the production of ponderosa pine and
Douglas-fir. It can produce about 3,400 cubic feet per acre (0.6
inch or more in diameter) of timber at 40 years of age, or
38,000 board feet per acre (Scribner rule) of merchantable
timber, 11.6 inches or more in diameter, from an unmanaged
stand at 130 years of age, based on the mean annual
increment.

Timber production is restricted by the moderately slow
permeability in the subsoil. In harvesting trees, conven-
tional methods that make use of rubber-tired skidders and
crawlers can be used but generally are restricted during
rainy periods in winter and spring. When the soil is wet,
equipment has poor traction and ruts form in the roads.
Reforestation should be planned carefully to reduce
competition from undesirable understory plants.

The potential for grazing the native understory vegetation is
fair to good if the stand of trees is fully stocked. If the tree
canopy is opened by logging, fire, or other disturbance, the
production and quality of the understory vegetation improve,
and thus the grazing potential improves. This grazing
potential remains for 10 to 20 years. Proper grazing and a
planned grazing system are essential to insure tree
regeneration, to maintain adequate plant cover and plant
vigor, and to protect the soil by leaving an adequate
amount of litter on the surface.

The principal native understory plants in areas where the
canopy is more open are elk sedge and pine reedgrass.
Total annual air-dry herbage production ranges from about
1,600 pounds per acre in areas where the canopy is more open
to 600 pounds per acre in areas where the stand is fully
stocked.

Roads, skid trails, landings, and other areas where the soil
has been disturbed should be seeded to adapted plant
species to reduce erosion. Seeding in these areas should take
place in the fall following the soil disturbance so that
competition from weeds and brush is minimized. By reducing
brush competition, seeding can also



promote natural tree regeneration. Some adapted plant
species that are suited to seeding are orchardgrass, tall
fescue, pubescent wheatgrass, and intermediate wheatgrass.

The short growing season limits the choice and pro-
ductivity of crops. Land leveling, seeding, weed control,
pasture and hayland management, and irrigation man-
agement are needed. A suitable crop rotation consists of
hay or pasture that is maintained as long as the stand is
productive, 1 or 2 years of oats, and then seeding to
adapted grasses and legumes. To obtain an optimum
yield, lime and fertilizer should be applied on the basis of
soil tests. A corrugation or furrow irrigation system is
suitable. The length of the run should be 325 to 500
feet.

This soil supports vegetation that is suitable as food for
grouse, squirrel, snowshoe hare, songbirds, hawk, fox,
coyote, skunk, weasel, bear, deer, and elk. If this soil is used
for wildlife habitat, trees and shrubs should be planted in
cultivated areas to provide cover for wildlife.

This soil is limited for urban uses and roads by its
moderate shrink-swell potential. This limitation should be
considered in the design of foundations. This soil is suited
to most recreation facilities; however, it is limited for
playgrounds because of the steepness of slopes.

Capability subclass Ve, irrigated, and 1Vc, nonirrigated.

55-Swede silt loam, 4 to 12 percent slopes. This is a
very deep, well drained, gently sloping and moderately sloping
soil. This soil formed in mixed basaltic and granitic alluvium.
It is on alluvial fans and colluvial foot slopes mainly along
the western edge of the valley. The elevation is 4,800 to 5,300
feet. The average annual precipitation is 25 inches, the
average annual temperature is 41 degrees F., and the frost-
free period is about 68 days.

Included in mapping are small areas of Gestrin loam,

Nisula loam, and Takeuchi coarse sandy loam.

Typically, the surface layer is 9 inches thick; it is grayish
brown, slightly acid silt loam in the upper part and brown,
slightly acid silt loam in the lower part. The subsoil extends to
a depth of 60 inches or more. In the upper part, to a
depth of 52 inches, it is brown, pale brown, and very pale
brown, slightly acid silty clay loam, and in the lower part it is
very pale brown, slightly acid, fine gravelly silty clay loam.

Permeability is moderately slow. The root zone extends to
a depth of 60 inches or more. The available water
capacity is very high. Runoff is medium, and the hazard of
erosion is slight or moderate.

This soil is used as woodland and watershed and for
urban development, recreation uses, and wildlife habitat. The
stand of timber and the understory plants on this soil
need to be maintained for these uses. Some areas have
been cleared and are used for hay, pasture, or oats.

This soil is suited to the production of ponderosa pine and
Douglas-fir. It can produce about 3,400 cubic feet per acre (0.6
inch in diameter) of timber at 40 years of age or 38,000 board
feet per acre (Scribner rule) of merchantable timber, 11.6
inches and more in diameter, from an unmanaged stand at
130 years of age, based on the mean annual increment.

Timber production is restricted by the moderately slow
permeability in the subsoil. In harvesting timber, conventional
methods that make use of rubber-tired skidders and
crawlers can be used but generally are restricted during
rainy periods in winter and spring. When the soil is wet,
equipment has poor traction and ruts form in the roads.
Reforestation should be planned carefully to reduce
competition from undesirable understory plants.

The potential for grazing the native understory vegetation is
fair to good if the stand of trees is fully stocked. If the tree
canopy is opened by logging, fire, or other disturbance, the
production and quality of the understory vegetation improve,
and thus the grazing potential improves. This grazing
potential remains for 10 to 20 years. Proper grazing and a
planned grazing system are essential to insure tree
regeneration, to maintain an adequate plant cover and plant
vigor, and to protect the soil by leaving an adequate
amount of litter on the surface.

The principal native understory plants in areas where the
canopy is more open are elk sedge and pine reedgrass. Total
annual air-dry herbage production ranges from about 1,600
pounds per acre in areas where the canopy is more open to
600 pounds per acre in areas where the stand is fully stocked.

Roads, skid trails, landings, and other areas where the soil
has been disturbed should be seeded to adapted plant
species to reduce erosion. Seeding in these areas should
take place in the fall following the soil disturbance so that
competition from weeds and brush is minimized. By reducing
brush competition, seeding can also promote natural tree
regeneration. Some adapted plant species that can be used
in seeding are orchardgrass, tall fescue, pubescent
wheatgrass, and intermediate wheatgrass.

The short growing season limits the choice and productivity
of crops. Land leveling, seeding, weed control, pasture and
hayland management, and irrigation management are
needed. A suitable crop rotation consists of hay or pasture
that is maintained as long as the stand is productive, 1 or
2 years of oats, and then seeding to adapted grasses
and legumes. To obtain an optimum vyield, lime and
fertilizer should be applied on the basis of soil tests. A
corrugation or furrow irrigation system is suitable. The length of
the run should be less than 325 feet. The use of contour or
cross-slope tillage can help to prevent erosion.

This soil supports vegetation that is suitable as food for
grouse, squirrel, snowshoe hare, songbirds, hawk, fox,
coyote, skunk, weasel, bear, deer, and elk. If this soil is
used for wildlife habitat, trees and shrubs should



be planted in cultivated areas to provide cover for wildlife.
This soil is limited for urban uses and roads by its moderate
shrink-swell potential. This limitation should be considered in
the design of foundations. This soil is limited for use as sites
for recreation facilities by the steepness of slopes.
Capability subclass Ve, irrigated and nonirrigated.

56-Swede silt loam, 12 to 20 percent slopes. This is
a very deep, well drained, strongly sloping soil. This soil
formed in mixed basaltic and granitic alluvium. It is on alluvial
fans and colluvial foot slopes mainly along the western edge
of the valley. The elevation is 4,800 to 5,300 feet. The
average annual precipitation is 25 inches, the average
annual temperature is 41 degrees F., and the frost-free
period is about 68 days.

Included in mapping are small areas of Nisula loam and
Takeuchi coarse sandy loam.

Typically, the surface layer is 9 inches thick; it is grayish
brown, slightly acid silt loam in the upper part and brown,
slightly acid silt loam in the lower part. The subsoil extends
to a depth of 60 inches or more. In the upper part, to a
depth of 52 inches, it is brown, pale brown, and very pale
brown, slightly acid silty clay loam, and in the lower part it is
very pale brown, slightly acid, fine gravelly silty clay loam.

Permeability is moderately slow. The root zone extends to a
depth of 60 inches or more. The available water capacity is
very high. Runoff is medium, and the hazard of erosion is
moderate.

This soil is used as woodland and watershed and for urban
development, recreation uses, and wildlife habitat. Most of
these uses depend on the maintenance of a healthy
stand of timber and understory plants. Some areas have
been cleared and are used for hay, pasture, or oats.

This soil is suited to the production of ponderosa pine
and Douglas-fir. It can produce about 3,400 cubic feet per acre
(0.6 inch or more in diameter) of timber at 40 years of age, or
38,000 board feet per acre (Scribner rule) of
merchantable timber, 11.6 inches or more in diameter,
from an unmanaged stand at 130 years of age, based on the
mean annual increment.

Timber production is restricted by the moderately slow
permeability in the subsoil. In harvesting trees, conventional
methods that make use of rubber-tired skidders and
crawlers can be used but generally are restricted during
rainy periods in winter and spring. When the soil is wet,
equipment has poor traction and ruts form in the roads.
Reforestation should be planned carefully to reduce
competition from undesirable understory plants.

The potential for grazing the native understory vegetation is
fair to good if the stand of trees is fully stocked. If the
canopy is opened by logging, fire, or other disturbance, the
production and quality of the understory vegetation improve,
and thus the grazing potential improves.

This grazing potential remains for 10 to 20 years. Proper
grazing and a planned grazing system are essential to insure
tree regeneration, to maintain an adequate plant cover and
plant vigor, and to protect the soil by leaving an adequate
amount of litter on the surface.

The principal native understory plants in areas where the
canopy is more open are elk sedge and pine reedgrass. Total
annual air-dry herbage production ranges from about 1,600
pounds per acre in areas where the canopy is more open to
600 pounds per acre in areas where the stand of trees is fully
stocked.

Roads, skid trails, landings, and other areas where the
soil has been disturbed should be seeded to adapted
plant species to reduce erosion. Seeding in these areas
should take place in the fall following the soil disturbance so
that competition from weeds and brush is minimized. By
reducing brush competition, seeding can also promote natural
tree regeneration. Some adapted plant species that can be
used in seeding are orchardgrass, tall fescue, pubescent
wheatgrass, and intermediate wheatgrass.

The short growing season limits the choice and productivity
of crops. Land leveling, seeding, weed control, pasture and
hayland management, and irrigation management are
needed. A suitable crop rotation consists of hay or pasture
that is maintained as long as the stand is productive, 1 or
2 years of oats, and then seeding to adapted grasses
and legumes. To obtain an optimum vyield, lime and
fertilizer should be applied on the basis of soil tests. A
sprinkler irrigation system is suitable. The use of contour or
cross-slope tillage can help to prevent erosion.

This soil supports vegetation that is suitable as food for
grouse, squirrel, snowshoe hare, songbirds, hawk, fox,
coyote, skunk, weasel, bear, deer, and elk. This soil provides
good grazing for big game animals. If this soil is used for
wildlife habitat, trees and shrubs should be planted in
cultivated areas to provide cover for wildlife.

This soil is limited for urban uses and roads by the moderate
shrink-swell potential and the steepness of slopes. These
limitations should be considered in the design of
foundations. This soil is limited to use as a site for recreation
facilities by the steepness of slopes.

Capability subclass Vle, irrigated and nonirrigated.

57-Takeuchi coarse sandy loam, 3 to 35 percent
slopes. This is a moderately deep, well drained, very gently
sloping to steep soil. This soil formed in residuum of granite. It
is on ridgetops and south-facing slopes of foothills at an
elevation of 4,800 to 5,100 feet. The average annual
precipitation is 26 inches, the average annual temperature is
41 degrees F., and the frost-free period is about 70 days.

Included in mapping are small areas of Rock outcrop,
Shellrock loamy coarse sand, and a soil that has bedrock
within a depth of 20 inches. Also included are areas



of soils that have slopes of 35 to 50 percent and areas of
Archabal loam.

Typically, the surface layer is dark grayish brown, slightly
acid coarse sandy loam 7 inches thick. The subsoil is brown,
slightly acid, heavy coarse sandy loam 7 inches thick. The
substratum is very pale brown, slightly acid sand 10 inches
thick. Decomposed granite is at a depth of 24 inches, and
hard granite is at a depth of 30 inches.

Permeability is moderately rapid in the subsoil and rapid in
the substratum. The root zone extends to a depth of 20 to 40
inches. The available water capacity is very low. Runoff is
medium to rapid, and the hazard of erosion is moderate to
severe.

This soil is used as rangeland and watershed and for
recreation uses and wildlife habitat. In a few small areas, it
is used as pasture and for hay.

This soil has good potential for grazing. The principal native
forage plants include bluebunch wheatgrass, Idaho fescue,
western yarrow, lupine, and mountain big sagebrush. Grazing
should be managed to protect and maintain plant vigor and to
protect the soil by leaving an adequate amount of litter on
the surface. Controlling sagebrush and seeding to adapted
species can improve the yield of forage. Seeding should
take place in the fall so that competition from weeds and
brush is minimized. Some adapted plant species that can be
used in seeding are orchardgrass, tall fescue, pubescent
wheatgrass, and intermediate wheatgrass.

This soil supports vegetation that is suitable as food for
grouse, snowshoe hare, squirrel, songbirds, hawk, fox,
coyote, skunk, weasel, deer, and elk. This soil provides good
grazing for big game animals. Cover can be improved by
planting trees and shrubs. If this soil is used for wildlife
habitat, planting seed crops can improve the habitat.

This soil is limited for urban uses, roads, and recreation
facilities by the moderate depth to bedrock and the steep
slopes. These limitations should be considered in the
design of foundations.

Capability subclass Vle, nonirrigated.

58-Tica very cobbly loam, 4 to 65 percent slopes.
This is a shallow, well drained, gently sloping to very steep
soil. This soil formed in residuum of basalt. It is on ridgetops
and side slopes of mountains throughout the survey area at
an elevation of 4,800 to 6,000 feet. The average annual
precipitation is 26 inches, the average annual temperature is
40 degrees F., and the frost-free period is about 60 days.

Included in mapping are small areas of Bluebell cobbly
loam and Demast loam. Also included are areas of Sudduth
Variant loam and a soil that is similar to this Tica soil except
that it has a subsoil of loam or clay loam.

Typically, the surface layer is brown, neutral, very cobbly
loam and very cobbly clay loam 13 inches thick. The
subsoil is brown, slightly acid, very cobbly clay 4

inches thick. Fractured basalt bedrock that has clay in some
cracks is at a depth of 17 inches.

Permeability is slow above the bedrock. The root zone
extends to a depth of 10 to 20 inches. The available water
capacity is very low. Runoff is medium to very rapid, and the
hazard of erosion is moderate to very severe.

This soil is used as rangeland and watershed and for
recreation uses and wildlife habitat.

This soil has good potential for grazing. The principal native
forage plants include bluebunch wheatgrass, Idaho fescue,
elk sedge, arrowleaf balsamroot, mountain big sagebrush, and
common snowberry. Grazing should be managed to maintain
or improve plant vigor and to protect the soil by leaving an
adequate amount of litter on the surface. This soil is not
suitable for seeding because of the cobbly surface layer.

This soil supports vegetation that is suitable as food for
grouse, snowshoe hare, squirrel, songbirds, hawk, fox, coyote,
skunk, deer, bear, and elk. This soil does not provide good
cover for big game animals.

This soil is limited for urban uses and recreation facilities by
the shallowness to rock, the steepness of slopes, and the
surface stones.

Capability subclass Vlls, nonirrigated.

Use and management of the soils

The soil survey is a detailed inventory and evaluation of the
most basic resource of the survey area-the soil. It is useful
in adjusting land use, including urbanization, to the limitations
and potentials of natural resources and the environment. Also,
it can help avoid soil-related failures in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive notes
about the nature of the soils and about unique aspects of
behavior of the soils. These notes include data on erosion,
drought damage to specific crops, yield estimates, flooding, the
functioning of septic tank disposal systems, and other factors
affecting the productivity, potential, and limitations of the soils
under various uses and management. In this way, field
experience and measured data on soil properties and
performance are used as a basis for predicting soil behavior.

Information in this section is useful in planning use and
management of the soils for crops and pasture, rangeland, and
woodland; as sites for buildings, highways and other
transportation systems, sanitary facilities, and parks and
other recreation facilities; and for wildlife habitat. From the
data presented, the potential of each soil for specified
land uses can be determined, soil limitations to these
land uses can be identified, and costly failures in houses
and other structures, caused by unfavorable soil properties,
can be avoided. A site where soil



properties are favorable can be selected, or practices that
will overcome the soil limitations can be planned.

Planners and others using the soil survey can evaluate the
impact of specific land uses on the overall productivity of the
survey area or other broad planning area and on the
environment. Productivity and the environment are closely
related to the nature of the soil. Plans should maintain or
create a land-use pattern in harmony with the natural soil.

Contractors can find information that is useful in locating
sources of sand and gravel, roadfill, and topsoil. Other
information indicates the presence of bedrock, wetness, or
very firm soil horizons that cause difficulty in excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this soll
survey. The safe disposal of wastes, for example, is closely
related to properties of the soil. Pavements, sidewalks,
campsites, playgrounds, lawns, and trees and shrubs are
influenced by the nature of the soil.

Crops and pasture

The major management concerns in the use of the soils for
crops and pasture are described in this section. In addition,
the crops or pasture plants best suited to the soil, including
some not commonly grown in the survey area, are discussed,;
the system of land capability classification used by the Soil
Conservation Service is explained; and estimated yields of
the main crops and hay and pasture plants are presented for
the soils suited to crops and pasture.

This section provides information about the overall ag-
ricultural potential of the survey area and about the man-
agement practices that are needed. The information is
useful to equipment dealers, land improvement contractors,
fertilizer companies, processing companies, planners,
conservationists, and others. For each kind of soil,
information about management is presented in the section
"Soil maps for detailed planning.” Planners of management
systems for individual fields or farms should also consider
the detailed information given in the description of each
soil.

Yields per acre

The average yields per acre that can be expected of the
principal crops under a high level of management are
shown in table 6. In any given year, yields may be higher or
lower than those indicated in the table because of variations
in rainfall and other climatic factors. Absence of an
estimated yield indicates that the soil is not suited to the crop
or the crop is not commonly grown on the soil.

The estimated yields were based mainly on the experi-
ence and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations

and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil and
crop management practices were used. Hay and pasture
yields were estimated for the most productive varieties of
grasses and legumes suited to the climate and the soil. A
few farmers may be obtaining average yields higher than
those shown in table 6.

The management needed to achieve the indicated yields of
the various crops depends on the kind of soil and the crop.
Such management provides drainage, erosion control, and
protection from flooding; the proper planting and seeding
rates; suitable high-yielding crop varieties; appropriate
tillage practices, including time of tillage and seedbed
preparation and tilling when soil moisture is favorable;
control of weeds, plant diseases, and harmful insects;
favorable soil reaction and optimum levels of nitrogen,
phosphorus, potassium, and trace elements for each crop;
effective use of crop residues, barnyard manure, and
green-manure crops; harvesting crops with the smallest
possible loss; and timeliness of all fieldwork.

For yields of irrigated crops, it is assumed that the irrigation
system is adapted to the soils and to the crops grown; that
good quality irrigation water is uniformly applied in proper
amounts as needed; and that tillage is kept to a minimum.

The estimated yields reflect the productive capacity of the
soils for each of the principal crops. Yields are likely to
increase as new production technology is developed. The
productivity of a given soil compared with that of other
soils, however, is not likely to change.

Crops other than those shown in table 6 are grown in the
survey area, but estimated yields are not included because
the acreage of these crops is small. The local offices of the Soll
Conservation Service and the Cooperative Extension Service
can provide information about the management concerns
and productivity of the soils for these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general way,
the suitability of soils for most kinds of field crops. The soils
are classed according to their limitations when they are used for
field crops, the risk of damage when they are used, and the
way they respond to treatment. The grouping does not take into
account major and generally expensive landforming that would
change slope, depth, or other characteristics of the soils; does
not take into consideration possible but unlikely major
reclamation projects; and does not apply to rice, cranberries,
horticultural crops, or other crops that require special manage-
ment. Capability classification is not a substitute for inter-
pretations designed to show suitability and limitations of groups
of soils for rangeland, for forest trees, or for engineering
purposes.



In the capability system, all kinds of soil are grouped at
three levels: capability class, subclass, and unit. These levels
are defined in the following paragraphs. A survey area may
not have soils of all classes.

Capability classes, the broadest groups, are designated by
Roman numerals | through VII. The numerals indicate
progressively greater limitations and narrower choices for
practical use. The classes are defined as follows:

Class | soils have few limitations that restrict their use.

Class Il soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class Il soils have severe limitations that reduce the choice
of plants, or that require special conservation practices, or
both.

Class IV soils have very severe limitations that reduce the
choice of plants, or that require very careful management, or
both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VIl soils have very severe limitations that make them
unsuitable for cultivation.

Class VIII soils and landforms have limitations that nearly
preclude their use for commercial crop production.

Capability subclasses are soil groups within one class; they
are designated by adding a small letter, e, w, s, or c, to the
class numeral, for example, lle. The letter e shows that
the main limitation is risk of erosion unless close-growing
plant cover is maintained; w shows that water in or on
the soil interferes with plant growth or cultivation (in
some soils the wetness can be partly corrected by
artificial drainage); s shows that the soil is limited mainly
because it is shallow, droughty, or stony; and c, used in only
some parts of the United States, shows that the chief
limitation is climate that is too cold or too dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in class V
are subject to little or no erosion, though they have other
limitations that restrict their use to pasture, rangeland,
woodland, wildlife habitat, or recreation.

The capability subclass is identified in the description of
each soil map unit in the section "Soil maps for detailed
planning.”

Rangeland

Lincoln E. Burton, range conservationist, and Richard G. Tews, district
conservationist, Soil Conservation Service, helped to prepare this
section.

In areas that have similar climate and topography,
differences in the kind and amount of vegetation that
rangeland can produce are related closely to the kind of

soil. Effective management is based on the relationships
among soils, vegetation, and water.

Table 7 shows, for each kind of soil, the name of the range
site; the total annual production of vegetation in favorable,
normal, and unfavorable years; the characteristic vegetation;
and the expected percentage of each species in the
composition of the potential natural plant community. The
following are explanations of column headings in table 7.

A range site is a distinctive kind of rangeland that differs
from other kinds of rangeland in its ability to produce a
characteristic natural plant community. Soils that produce a
similar kind, amount, and proportion of range plants are
grouped into range sites. For those areas where the
relationship between soils and vegetation has been
established, range sites can be interpreted directly from the
soil map. Properties that determine the capacity of the soil to
supply moisture and plant nutrients have the greatest
influence on the productivity of range plants. Soil reaction, salt
content, and a seasonal high water table are also important.

Total production refers to the amount of vegetation that can
be expected to grow annually on well managed rangeland that
is supporting the potential natural plant community. It is
expressed in pounds per acre of air-dry vegetation for
favorable, normal, and unfavorable years. In a favorable year
the amount and distribution of precipitation and the
temperatures are such that growing conditions are
substantially better than average; in a normal year these
conditions are about average for the area; in an unfavorable
year, growing conditions are well below average, generally
because of low available soil moisture.

Dry weight refers to the total air-dry vegetation produced per
acre each year by the potential natural plant community.
Vegetation that is highly palatable to livestock and
vegetation that is unpalatable are included. Some of the
vegetation can also be grazed extensively by wildlife.

Characteristic vegetation-the grasses, grasslike
plants, forbs, and shrubs that make up most of the potential
natural plant community on each soil-is listed by common
name. Under Composition, the expected proportion of each

species is presented as the percentage, in air-dry weight, of the
total annual production of herbaceous and woody plants. The
amount that can be used as forage depends on the kinds of
grazing animals and on the grazing season. Generally all of the
vegetation produced is not used.

Range management requires, in addition to knowledge of
the kinds of soil and the potential natural plant community, an
evaluation of the present condition of the range vegetation
in relation to its potential. Range condition is determined by
comparing the present plant community with the potential
natural plant community on a particular range site. The more
closely the existing community resembles the potential
community, the better the



range condition. The objective in range management is to
control grazing so that the plants growing on a site are about
the same in kind and amount as the potential natural plant
community for that site. Such management generally results in
the maximum production of vegetation, conservation of
water, and control of erosion. Sometimes, however, a
range condition somewhat below the potential meets grazing
needs, provides wildlife habitat, and protects soil and water
resources.

About 20 percent of the Valley Area is rangeland. This
rangeland generally is used for summer grazing of livestock,
mainly cattle.

Feeding livestock is difficult and expensive because of the
long and occasionally severe winters. Livestock that are
summer-grazed in the Valley Area generally are winter-
grazed on irrigated farms, winter ranches, or feedlots in
southern Idaho.

Cattle are moved into the survey area in mid to late June
and are moved out in fall. The arrival date in summer is
determined by the spring weather and by the amount of grass
available for grazing. The departure date in fall is
determined by the first frost and snowfall.

A small number of cattle that are summer-grazed in the
Valley Area remain on local ranches in winter. These
ranches produce the majority of their own winter feed.
Grass- and oat-hay and some high-quality legume-hay are
harvested for use as winter feed.

About 14,000 sheep pass through the Valley Area to and
from summer rangeland on mountains. The number of sheep
has declined in recent years because of labor problems and
because many access trails to the high summer
rangeland have been closed.

In most areas, the soils can support brush and trees
because of the high rainfall. As a result, overgrazing the
natural grass cover can cause trees and brush to invade the
rangeland. Denuded areas are subject to severe soil erosion,
and weeds such as Canada thistle, toad flax, or skeletonweed
commonly invade rangeland and woodland.

Maintaining or reestablishing the potential plant com-
munity, reducing the quantity of undesirable plant species,
and minimizing soil erosion are the major management
concerns in the Valley Area.

Woodland management and productivity

David J. Poe, woodland conservationist, and Richard G. Tews, district
conservationist, Soil Conservation Service, helped to prepare this section.

In the 1880's, when the Valley Area was settled, timber was
harvested mainly for local use in fences and bridges. At the
turn of the century, narrow gauge railroads were
constructed to aid in harvesting the virgin stands of
ponderosa pine and Douglas-fir.

Today, about 60 percent of the survey area is woodland. The
woodlots range mainly from 10 to 200 acres in size. The
largest individual tract is about 90,000 acres.

About 18,000,000 board feet of timber is harvested annually
in the Valley Area.

The woodland in the Valley Area has high potential for
recreation uses. In addition, it provides grazing for livestock
and habitat for wildlife. The mountainous wooded areas
provide much of the irrigation water used in the Valley Area.
Table 8 contains information useful to woodland owners or
forest managers in planning the use of soils for wood crops.
Only those soils suitable for wood crops are listed. The
ordination (woodland suitability) symbol for each soil is
given. All soils bearing the same ordination symbol require
the same general kinds of woodland management and have
about the same potential productivity.

The first part of the ordination symbol, a number, indicates
the potential productivity of the soils for important trees. The
number 1 indicates very high productivity; 2, high; 3,
moderately high; 4, moderate; and 5, low. The second part of
the symbol, a letter, indicates the major kind of soil limitation.
The letter x indicates stoniness or rockiness; w, excessive
water in or on the soil; t, toxic substances in the soil; d,
restricted root depth; c, clay in the upper part of the soil; s,
sandy texture; f, high content of coarse fragments in the soil
profile; and r, steep slopes. The letter o indicates insignificant
limitations or restrictions. If a soil has more than one
limitation, priority in placing the soil into a limitation class is in
the following order: x, w, t, d, ¢, s, f, and r.

In table 8 the soils are also rated for a number of factors to
be considered in management. Slight, moderate, and severe
are used to indicate the degree of major soil limitations.

Ratings of the erosion hazard indicate the risk of loss of soil
in well managed woodland. The risk is slight if the expected
soil loss is small, moderate if some measures are needed to
control erosion during logging and road construction, and
severe if intensive management or special equipment and
methods are needed to prevent excessive loss of soil.

Ratings of equipment limitation reflect the characteristics
and conditions of the soil that restrict use of the equipment
generally needed in woodland management or harvesting. A
rating of slight indicates that use of equipment is not limited to
a particular kind of equipment or time of year; moderate
indicates a short seasonal limitation or a need for some
modification in management or equipment; severe indicates a
seasonal limitation, a need for special equipment or
management, or a hazard in the use of equipment.

Seedling mortality ratings indicate the degree that the soil
affects expected mortality of planted tree seedlings. Plant
competition is not considered in the ratings. Seedlings from
good planting stock that are properly planted during a period of
sufficient rainfall are rated. A rating of slight indicates that the
expected mortality of the planted seedlings is less than 25
percent; moderate, 25 to 50 percent; and severe, more than 50
percent.



Considered in the ratings of windthrow hazard are
characteristics of the soil that affect the development of tree
roots and the ability of the soil to hold trees firmly. A rating of
slight indicates that trees in wooded areas are not expected
to be blown down by commonly occurring winds; moderate,
that some trees are blown down during periods of excessive
soil wetness and strong winds; and severe, that many trees
are blown down during periods of excessive soil wetness and
moderate or strong winds.

Ratings of plant competition indicate the degree to which
undesirable plants are expected to invade or grow if openings
are made in the tree canopy. The invading plants compete
with native plants or planted seedlings by impeding or
preventing their growth. A rating of slight indicates little or no
competition from other plants; moderate indicates that
plant competition is expected to hinder the development of a
fully stocked stand of desirable trees; severe means that plant
competition is expected to prevent the establishment of a
desirable stand unless the site is intensively prepared,
weeded, or otherwise managed for the control of undesirable
plants.

The potential productivity of merchantable or common
trees on a soil is expressed as a site index. This index is the
average height, in feet, that dominant and codominant trees
of a given species attain in a specified number of years. The
site index applies to fully stocked, even-aged, unmanaged
stands. Important trees are those that woodland managers
generally favor in intermediate or improvement cuttings.
They are selected on the basis of growth rate, quality, value,
and marketability.

Trees to plant are those that are suitable for commercial
wood production and that are suited to the soils.

Woodland understory vegetation

Understory vegetation consists of grasses, forbs, shrubs,
and other plants. Some types of forest, under proper
management, can produce enough understory vegetation to
support grazing of livestock or wildlife, or both.

The quantity and quality of understory vegetation vary with
the kind of soil, the age and kind of trees, the density of the
canopy, and the depth and condition of the forest litter.
The density of the forest canopy affects the amount of light
that understory plants receive during the growing season.

Table 9 shows, for each soil suitable for woodland, the
potential for producing understory vegetation. The table also
lists the common names of the characteristic vegetation that
grows on a specified soil and the percentage composition,
by air-dry weight, of each kind of plant. The kind and
percentage of understory plants listed in the table are
those to be expected where canopy density is most nearly
typical of forests that yield the highest production of wood
crops.

The total production of understory vegetation is ex-
pressed in pounds per acre of air-dry vegetation for

favorable, normal, and unfavorable years. In a favorable year
the soil moisture is above average during the optimum part of
the growing season; in a normal year soil moisture is
average; and in an unfavorable year it is below average.

Windbreaks and environmental plantings

Windbreaks are established to protect livestock, buildings,
and yards from wind and snow. Windbreaks also help protect
fruit trees and gardens, and they furnish habitat for
wildlife. Several rows of low- and high-growing broad-leaved
and coniferous species provide the most protection.

Field windbreaks are narrow plantings made at right angles
to the prevailing wind and at specific intervals across the field,
the interval depending on erodibility of the soil. They protect
cropland and crops from wind, hold snow on the fields, and
provide food and cover for wildlife.

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The plants,
mostly evergreen shrubs and trees, are closely spaced. A
healthy planting stock of suitable species planted properly
on a well prepared site and maintained in good condition
can insure a high degree of plant survival.

Table 10 shows the height that locally grown trees and
shrubs are expected to reach on various kinds of soil in 20
years. The estimates in table 10, based on measurements
and observation of established plantings that have been
given adequate care, can be used as a guide in planning
windbreaks and screens. Additional information about
planning windbreaks and screens and the planting and care
of trees can be obtained from local offices of the Soil
Conservation Service or the Cooperative Extension Service
or from nurserymen.

Engineering

This section provides information about the use of soils for
building sites, sanitary facilities, construction material, and
water management. Among those who can benefit from
this information are engineers, landowners, community
planners, town and city managers, land developers, builders,
contractors, and farmers and ranchers.

The ratings in the engineering tables are based on test
data and estimated data in the "Soil properties" section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behavior of
soils in various engineering uses.

Among the soil properties and site conditions identified by
a soil survey and used in determining the ratings in this section
were grain-size distribution, liquid limit, plasticity index, soil
reaction, depth to bedrock, hardness of



bedrock that is within 5 or 6 feet of the surface, soil wetness,
depth to a seasonal high water table, slope, likelihood of
flooding, natural soil structure or aggregation, in-place soil
density, and geologic origin of the soil material. If pertinent,
data about kinds of clay minerals, mineralogy of the sand and
silt fractions, and the kind of absorbed cations were also
considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in engi-
neering uses. As appropriate, these values can be applied to
each major horizon of each soil or to the entire profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, foundations
for small buildings, ponds and small dams, irrigation projects,
drainage systems, sewage and refuse disposal systems, and
other engineering works. The ranges of values can be
used to (1) select potential residential, commercial,
industrial, and recreational areas; (2) make preliminary
estimates pertinent to construction in a particular area; (3)
evaluate alternative routes for roads, streets, highways,
pipelines, and underground cables; (4) evaluate alternative
sites for location of sanitary landfills, onsite sewage disposal
systems, and other waste disposal facilities; (5) plan
detailed onsite investigations of soils and geology; (6) find
sources of gravel, sand, clay, and topsoil; (7) plan farm
drainage systems, irrigation systems, ponds, terraces, and
other structures for soil and water conservation; (8) relate
performance of structures already built to the properties of the
kinds of soil on which they are built so that performance of
similar structures on the same or a similar soil in other
locations can be predicted; and (9) predict the trafficability of
soils for cross-country movement of vehicles and construction
equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or general
designs that will overcome unfavorable soil properties and
minimize soil-related failures. Limitations to the use of
these data, however, should be well understood. First, the
data are generally not presented for soil material below a
depth of 5 or 6 feet. Also, because of the large scale of
the detailed map in this soil survey, small areas of soils
that differ from the dominant soil are included in mapping.
Thus, these data do not eliminate the need for onsite
investigations, testing, and analysis by personnel having
expertise in the specific use contemplated.

The information is presented mainly in tables. Table 11
shows, for each kind of soil, the degree and kind of limitations
for building site development; table 12, for sanitary
facilities; and table 14, for water management. Table 13 shows
the suitability of each kind of soil as a source of construction
materials.

The information in the tables, along with the soil map, the
soil descriptions, and other data provided in this survey, can be
used to make additional interpretations and to construct
interpretive maps for specific uses of land.

Some of the terms used in this soil survey have a special
meaning in soil science. Many of these terms are defined in
the Glossary.

Building site development

The degree and kind of soil limitation that affects shallow
excavations, dwellings with and without a basement, small
commercial buildings, and local roads and streets are
indicated in table 11. A slight limitation indicates that soil
properties generally are favorable for the specified use and
that limitations are minor and easily overcome. A moderate
limitation indicates that soil properties and site features are
unfavorable for the specified use, but the limitations can be
overcome or minimized by special planning and design. A
severe limitation indicates that one or more soil properties or
site features are so unfavorable or difficult to overcome that a
major increase in construction effort, special design, or
intensive maintenance is required. For some soils that are
rated severe, costly measures may not be feasible.

Shallow excavations are made for pipelines, sewerlines,
communications and power transmission lines, basements,
open ditches, and cemeteries. Such digging or trenching is
influenced by soil wetness caused by a seasonal high water
table; the texture and consistence of soils; the tendency of
soils to cave in or slough; and the presence of very firm, dense
soil layers, bedrock, or large stones. In addition,
excavations are affected by slope of the soil and the
probability of flooding. Ratings do not apply to soil horizons
below a depth of 6 feet unless otherwise noted.

In the soil series descriptions, the consistence of each soil
horizon is given, and the presence of very firm or extremely
firm horizons, usually difficult to excavate, is indicated.

Dwellings and small commercial buildings referred to in
table 11 are built on undisturbed soil and have foundation
loads of a dwelling no more than three stories high. Separate
ratings are made for small commercial buildings without
basements and for dwellings with and without basements. For
such structures, soils should be sufficiently stable that
cracking or subsidence of the structure from settling or shear
failure of the foundation does not occur. These ratings were
determined from estimates of the shear strength,
compressibility, and shrink-swell potential of the soil. Soil
texture, plasticity and in place density, potential frost action,
soil wetness, and depth to a seasonal high water table were
also considered. Soil wetness and depth to a seasonal high
watertable indicate potential difficulty in providing adequate
drainage for basements, lawns, and gardens. Depth to



bedrock, slope, and large stones in or on the soil are also
important considerations in the choice of sites for these
structures and were considered in determining the ratings.
Susceptibility to flooding is a serious hazard.

Local roads and streets referred to in table 11 have an
all-weather surface that can carry light to medium traffic all
year. They consist of a subgrade of the underlying soil
material; a base of gravel, crushed rock fragments, or soll
material stabilized with lime or cement; and a flexible or rigid
surface, commonly asphalt or concrete. The roads are
graded with soil material at hand, and most cuts and fills
are less than 6 feet deep.

The load supporting capacity and the stability of the soil as
well as the quantity and workability of fill material available
are important in design and construction of roads and
streets. The classifications of the soil and the soil texture,
density, shrink-swell potential, and potential frost action are
indicators of the traffic supporting capacity used in making
the ratings. Soil wetness, flooding, slope, depth to hard
rock or very compact layers, and content of large stones
affect stability and ease of excavation.

Sanitary facilities

Favorable soil properties and site features are needed for
proper functioning of septic tank absorption fields, sewage
lagoons, and sanitary landfills. The nature of the soil is
important in selecting sites for these facilities and in
identifying limiting soil properties and site features to be
considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 12 shows the degree and kind of limitations of
each soil for such uses and for use of the soil as daily cover
for landfills. It is important to observe local ordinances and
regulations.

If the degree of soil limitation is expressed as slight, soils are
generally favorable for the specified use and limitations are
minor and easily overcome; if moderate, soil properties or site
features are unfavorable for the specified use, but limitations
can be overcome by special planning and design; and if
severe, soil properties or site features are so unfavorable or
difficult to overcome that major soil reclamation, special
designs, or intensive maintenance is required. Soil suitability
is rated by the terms good, fair, and poor, which mean about
the same as slight, moderate, and severe.

Septic tank absorption fields are subsurface systems of tile
or perforated pipe that distribute effluent from a septic
tank into the natural soil. Only the soil horizons between
depths of 18 and 72 inches are evaluated for this use. The soil
properties and site features considered are those that affect
the absorption of the effluent and those that affect the
construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water

table, depth to bedrock, and susceptibility to flooding. Stones,
boulders, and shallowness to bedrock interfere with
installation. Excessive slope can cause lateral seepage and
surfacing of the effluent. Also, soil erosion and soil slippage
are hazards if absorption fields are installed on sloping soils.

In some soils, loose sand and gravel or fractured bedrock is
less than 4 feet below the tile lines. In these soils the
absorption field does not adequately filter the effluent, and
ground water in the area may be contaminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a system
to lower the seasonal water table can be installed or
the size of the absorption field can be increased so that
performance is satisfactory.

Sewage lagoons are shallow ponds constructed to hold
sewage while aerobic bacteria decompose the solid and liquid
wastes. Lagoons have a nearly level floor and cut slopes or
embankments of compacted soil material. Aerobic lagoons
generally are designed to hold sewage within a depth of 2 to
5 feet. Nearly impervious soil material for the lagoon
floor and sides is required to minimize seepage and
contamination of ground water. Soils that are very high in
content of organic matter and those that have cobbles,
stones, or boulders are not suitable. Unless the soil has very
slow permeability, contamination of ground water is a
hazard if the seasonal high water table is above the level of
the lagoon floor. If the water table is seasonally high,
seepage of ground water into the lagoon can seriously
reduce the lagoon's capacity for liquid waste. Slope, depth to
bedrock, and susceptibility to flooding also affect the suitability
of sites for sewage lagoons or the cost of construction.
Shear strength and permeability of compacted soil material
affect the performance of embankments.

Sanitary landfill is a method of disposing of solid waste by
placing refuse in successive layers either i